








2003 jjIjjs - Jjjjii^l 

jl Alai . jJAalajl AiuJ^iUjI (j£ I fcli& AalfcJ jll 0AcUij| (J^juJJ Aj^Jaill &AA jl jA A_lijjjlAll S^jlA'il) jl ^ j V (J-flLi. (J- — 9 jJ-^J' ^>^J pljj L_l±uJI 
Aiui iJ^*-JjVlj AiaJl (J^La. (jJlAJl Jlj^jl l^L^ulIU ^ lj*^J jl a^JLjjl j)C ijjj.. I J"^ tall I Jj^-J ** SjSa Jlllljj 4^_3-i^Jl ^ QJQ^ A_li}jjlAll Cll^£j| 
Qj* L_jU& (_j-a _>&l IjiJ (jl £_£jHlJ ^ - > -J°'l ^tiulJ V A9 .Lla (JS 'f- AjJj^uLa Ail J 4 ^JJ^il I iliC <* a^j ' fa Ij AjjJaill &AA ;J ^^ i ,J.""J lilJAl /ajJa^VI 

■P J' ""*J A 'I 1^* A_i3 ^j-^ iJ * - — 9 ^j .--» > >-.-^ * /j| liAjjl tilJAl tl ijj£ 

IAL3l^lj] .A_ljt*_a *_a (JjLlaJlj aill a^l£ Jj (JJjllll jCJJ j^Aj AjJIjSjI dlLjVI -Tj- ^ J r - ' ; L&j| &AA (JS LfolJjljJ j^^JJI AjjLajVI '"^ r J L '"J"'! (V!^? f"_)-^ fJ 

a 1 ftV. I <ca1| Uu,Mlj jjjilmll l_JjLjVI J^A (j* &Jjl\ (jAJ J Jjl null jl liLSIJ Ljl£-a p JJ V AajJoJ AAJljSlI CllbVLj (jl*11 jJl CllLc^a^Jl JS 

j^a ^jLSil j£-aJ JaJjuiJl <^j|jjl L_ljiujVI I JA J & "j °**J ^ * A \ffi ' ^ jl A^La-UJUjI ClAjjluLaJl j AlC-Lala. V I ClAJLlaJl *Ja^ ^ pl^)Hj j^aJ <* JjS J i ■ ul^Jl 

j^a lj*^ aJJ aJj i . L&jI &AA LgJjJaJ ^^JjI -Jjjllajlj IjJJ^J tlgJ jjAilaJ Vj A_ljLa.jJl J^-*VI jj'^JJ -_J_J JlJ I t-i '"jl "^ (OAaJj ^ Lilla ^ i . ]U&j1 op 1^9 

.Lfoj i^cLii9l pLLkj 

4_la OjUlkJlVI (^ j_aJC-_JJ (J* ' ' J^ ^^ .**J^ *? CllLjiLLi (J^La. j>a AJjUjJ jl ^J»'* CP-^ ' flJ^aJl 1 - uS j^a OJ^j L_llj^j| IJA i^ij jl ^jlaiJ (j^-aJ 

_ jjji.VI J] f^J^^* j)^ ^^aJlIlj afojLc-LllaJlj pV-iVI j>* jjjS-alLuJ i£j| jj l^a. 'oAlLa 4_kJ9*Lla]| jj.Wjiil 8 , 
^3 AjLc. L_1jLujIj LjJJ^JI oJA ^ ^ll^Jl Liu la Jt" _ -jj-J-liJ -LaAi. J y- J Jdll '^jJ ' " I JjS j^^I 1 ■ IJ^jl OJlA ^J^a^Cj Ofrlj9 ^i 4-aALuLaJl jl (_]] Sjl^aj 

.Ij^jS tjjo ^J ^jSj l-uUI ojia jl ; jyj^.VI Jl jyAll JiJ jj-^j^ j^^ Jj^ ^^ i^UiVI 

*L*lLa-aJl AjljAll jl^aJlj A_ii*Jl jjU^a^aJl OJlA ^ ' * J ~ t .J 9 "' 1 L$^ P_P"^' L^_)^ i^jl-J^Jl ^-J^-foJ J OJ_a^.j-Jl L_lSjI aJlA j^a £ JlLaJ ' r - » UaJ jl ^jliiJ AliaJl j^a 

oAiLJlj 
j^yijG. ^i j^^lr. L_ljiuj| jl LlS, \f- mill i ■ uS ' r - AaU*J CllLllLlJ jl L_JjlMj 2_L^a^kJ _>^ '— J W^J Lt . "^'1 (j-° °_)^ J ^-*^ ' . ^'^'1 IJA J laJ j)J 

. jjS all I ^ L_il^pJl (_!] (CJjjj ' j 'j^ mil ^jjjj 4_uliIj ^j^aj^c jl ^ ■ Uj^ ^ t "^ t "j- ^j^ 
J L_ibVI o^J- 1 1 *J*J' J l^j^^'j ls^4^H ^■«jU'i (^-jI jl a»j 1 956 4 f*^- *j*j! J t^PS UjJ^* jU uiiJl ^-ujVI t"i*\'i > ; lSj jcaII l_lSI£H a! j 

AAJJjjIaSI ^J^"- SJ j^^lll AjLjUSj Jj^ uLa L_Jjl£ J-^J UjJ^"* ■ ^V. 'j ^J-^^ 1 "! 4-iS J I At^aLj |AJ CllLliljLalll Jj t(J^illml <J»_aLi. ^ jlluJ jL^ ^Jl^aLa 

/o^aAaJl Aj^aAll i " iLla j'jj \|V I A-a O^JJlLj-ajl L^jlS^\jlJ (jJa_J*Jj 

Jc (_^jjill AjLaJl Jfo*aJ ^^ i^LaJyij _>^l Wj^" lIH^' jjjj'l^ Oj9j-a L^J^^ J "cs^/'j "uj J^* " (J- -^' L>° 4 J^JtluLaJI jl ^^^-aiHl ^ V I jj^V. 

jlj t^JjLaijJl i . L&1I _J^.| jA ^JJ^jI tjlj^l (J' J] C5^^l ^LiJl _)^*% .f^-^l l^ 1 * j j ajJa^aJ i . L&JI OAA IfoJjlaJ ^^1 ^Lx-aJl JaLjJjV 3^-J^ ^-S^JlJl 

iC-l^-aJl (JS (jLlajjj Aj^^kiJlj AjpLaJVI (_>kl^VI L_iulJ ^ 4JAA i . nKl| X-^aj klulJlj jl^jSJl fj' ^- Jj . jjj.'*''l AjlA jA fluij ^ -liC iill '■ >- IAa^^ liiij 

.aAA ^lAAl (JC j^C-J ^-jllaJ *UJ^ <J J£_a jCaII ijUaJl IJAjj1*Jj i'oj^VI (JJaJl ^ ftK AJ jj^ * (j^-^ AjpU_Jl Clll£j^Jl Lfollc ajiJ j^lll 

Jj^.jJlj A_ljLajVI CllLc^ia^ajLj _j£all|j jll\j jLaJ V I ^ ,~^*J^ ""j t -_jjjl_l5 ^ Jj 4_lj|jlj| AJ-ujJl (JSj jAj A^.lj ^_SAA (Jja. ^-iJ^aJl i . uS aJa^ Jj-^ 

■>VI (.jJIj ^vi 

(JjjI^Jlj AluJ^Jlj IaIJ^Jj LluLIJjAJI (Jj Ijjl^jj j>aj tl^JJ-al jJ] ~>*'g ■! j)-a AlaJ pljSjl j>a Aj»_uj|j ^"^jj 1 "' *_)^ ^.IJ* '** t ; '"^J UjJ^"* ' . "^ A^-aJJ 

.AAuLlJ jAJV I J AAuJjJlj A^IjUJVIj A^lJ^aJlj AjJjVlj aJL*J^)JJ|j A^ljLaJVIj Ajj-J^JVIj 4_LulJ^)aj| (J] ^ JjS ^J >"» J dLa^JJ A9j SLljLlLiljj 

(ja-^J i . L&JI OAA AJ AA-aJJ {CAll *_JiaJlj (JfouJl L_1jLujVL9 4 j^lla^aJl jl-ajj A-JjSjj (jIlLj jLaJ.VI Jj jj-lla^-aJl JJC- OjCJ ^ L^JAjli L-L&Jl OAA CaIjjI AaJ 

(CV tSiljl a °Jj jl (_CAi. (_P-^ LA I jla_aJ J^Qjj i . L&j| OAA ljij ^jla (Cl ' r - (J-laAiJLaj| j^a _^jllj| ' r - (_3AaJ«-jlj ^O^' J^"^' J ^ ' J a ' ^ a LajllJ 

j^ CllLLuliill lillj i, L^IJJ L_lSJ| OAA jV (lllaJ JlaLc (jUala j^a (illj jj^Auia i\ g V- pliAll pljJ (J-a^J Aa.1 Jj jlj ,AjaLJ| AiuAflJl pljJl j>« p jj 

■ LS^S UjJ^* V 1 "^ Jj ^J*^. U'-^^lj f»J^I iA±iJa^.J J9 all I -ij^J jlj^jj (Jj^* C5"^' L - J ^? , _r J^"^ V ' ^J ,a "> (j| .LfoulLull 

(jj^JaJl jjc jj i-v n jjJAll t^iiljl A-aAi. jA i . L&JI aAA _)-^ pljj (j-* <—Jjl£j| ^-SAAj S 4 a j - la j j jlj^jl -La^a j^a 'oAalLuLa (J^ajl - £i^l\ OAA jl tiLui V 

_aAA AjjS _>^J ^'jj (j-° tS-^-* L - ^-^ -^J^. ^ ^1 , " 6j^ £ - ^J a '"'^ j' Ajl-a_ulj| [jjSaJ (_>uJj 4^1 Jj (J J - "-J*' ^ja - *aj| 

jj-aA9J 4Jdl AjJ_aJ*j| iSdJ^ 3 Jj r^-^^P'j ,~^ Jj'^J fa 'J'"! f^3J J^l tL . '*^'l OAA Ofrlj9 Jc jj^p. V I jj-^- uU jyAll jli i^LisJl OAA fj- *a Jg-J 

.(j-a-4 J-^* V A-aAa. 
tiijSjuill Ajalj] ^ J^'j^* Vj tAAa.jJjJAj] t3 _Jaj9 Jj jLuijVI -*J&J tSJ^^ U*^ J U%>^' L>° ^J^ lS^^* L5"^' '■.^^ U9*LjJ ^J-JAat-J 4,_^ja.l Afoa. j^ 



4_lJjVI Oj^l Jc jSjJ Clljl£ j] ^jUll Jc J,..^ 1 Jj'VI I^A liJjJjJ j£j J Lgil £L*Ialj}| j^ L-LJSJl OJlA Lai 4^jaJlj CllSjl] AjLlJ^a ((JjUJI L_ljla j^ 
ijSJl (_)^Jj£jj _)^jl <LaJJ& jA '^J jjjLft ' , uS J lla jM L_S^J| jl (_£JJ jl "4 JS aJ lilJJlJ L*luLJ (j-aj '4_J] * '"J <_£^l (^LulJl L_S^J| j-a _JJ^I ' ; Ljl^iJ 

_4_ijLiijyi 

jai ^jlllj i. a.iiaJl jjj| JJJ (jo JlLxiVI ^ 7-J" V) ' - 1 > "j IJA HajJ J ^^iLuiVI JUJl Ig lSluu Jill llllclj^allj 3 JJ ■ all 3JlaJl jl Jl ojLjVI j^ .aj V 
Jill 4_ljijS}| £j|^>Jd}|j ^jflll Jl 4a.jlllj 44_lLlaJl ^cALLJI lillj (JO Jalllj jLajVI ^U Jl ftJjaJLj VI (j*JJJ (jl l^*J iOjalAll £jLla. jl jj AjV I 

Ajbl (j-a aj V ' . i^-l j lilliA 4 jLa^llj jLuiall ajjIa jai 4_j j-lujj (JjIj AjpjlLJl JUJl 4_Ila. Jl Jailbj ,1jjluO Lil (jj^il jj^l (J^^- ^ W-^J 

.( -lljiI ull djajll J J--^ V ^a ...VI j 
jjiul L_ij«_kj ^jS^Ilu Jill *lllujjJ| l_l&J| aJiA jj^lua jIi! jj»-jj 4-ajIIjI jj-Jl I ja LgjjjLc Jo ciiAa.1 ^a 1 _i^j jjjU 2 cj ^7- a j] |LJa IJ] AJLij V 

.aJjSJl (jljSll L$-J Jtj Jul oJjujJIj J-laJlj a^LuJl Lg-J^La. j-a JJ^)A*J| 
■Lla j'jJ\lVt '(J^^f^VI > *' f *- *LlCj ; Lkij| iaJbtll ' r *- 4-LL3jjl Jl L^Jja. Jj| JIijIj^JI 44_lJ^uiLaj|j AJJj^jJl 4ApaJl J^uiLJl al jaill |1 . Ijl^Jl (JLacI j-ajJaJJ 

4 jl^jiiJl ija j.l"u^j<j1j^ i| cli-il^a. pljj ii—jL&jVI Clolja. pljj 4*l1uj^J| J i_iaaj| aJI 4l_jL&jVI (j^aajj a^^LuaVI 44_LkjliJI ;*li3jjjI.mJ aj^iaJI 

4L_AJVI i^J^ iaJjUll f_aVI 4 4 jjalll L_LjJl£] t J j laJJ I 4X^Aa. iJ$l\ Jl "LaJll L_!J»jl 2'-1 ^LLi. A_LuljLijJ| \^j Uu*\\ ^-^iLuJ 3'-2-1 ^Lc jjJaj-Jl 

J ^ aJaJlJl 4^jljJVI J ^l jLa.C.j i^^AAjJl J- >-» M ti JLlUjJ ^j'M 4^—uJ^a ^ J jl I t {JJJJ jjajll ' r *- AijSJ CllljLa.j iVl^^J LJJJ ' '""' J Jj^'l AjJaJ jLl^ M 

Clll^J ^a AjAa^JjjJI ((jljJaJl JLa J (iljLuJl (j-a <*jlj ^ JLaJj (JAlijll J-1J i4ji_ula]| J a-Laj-aljl 4aiaJl (^.J 3 U^J^' 4 JUJl IJA oLla. Ailia. 4^jl£-a (JS 

J i^laJl '^JT-* A 4 U^*jl J o^ajt-Jl i^^^LlJl jl g a 1 1 a ja * a 4A_liaJl J Sjajt-aJl tojjll ojajt-a 4 j^lJl Ailia.j jJaJl t(jA\_aJJ V 4^jj^Jl (J^- 4 4liUi 

i_iuiiuJ 4A_lLaJl J j^L-kliil 4ol_laJJ JjSaJl (Jj^aVI 44_LaIJl J ojaji-ajl 4(Jxji*J| (JaJ J ojajt-Jl t3 - ^-j* Jl J ojaj»_Jl tL **'j.'^*'* 'I J ojajt-Jl idlljLiiJl 

L)|\/\ jl_>ujl ((j-JJj^jJl J ojaji-Jl 4 J^Jall L_JjSjIlll J plj^iaaJl ojaji-Jl 4jlll iJj«J (JSaJb 4 Cli I J)aj«_J I (j-a 
oLL 4(jLSjlj Alllla. JjJ (Jaill 4(JaJ| 4 jU l^bJI liljla.1^ I JLc 4dlljl_AiJl ^ aJaC 4(jljJaJl JLc 4 JQjjjb L_JJlS (JlilaVI L^Jl jJUia^J L_Jjl£j| i . LlS j 

_j" al JaJI |a u-aJl ujiaJI 

3 4 -2-1 j^J?^ 2*-^ ^ 4 U^J^' J ^ja^La-VI fjSlI 4^jijSll J 2_LuiLuiVI aj&LLJl ;A_iJlja CllLa^a^ JjLjJJ jll (_^ja.VI l_l31£J| jLaol j a > >i'n j 

4(jl_jSll J ^jjaaLlJl A_l*-aa_kJ 4Jdll {J±l \ a J oja^Jl 4(jljSj| ^Jc 4(jljSj| J 4_lJLa.jJl ijail 44 laJl l^j/^j^'' ^QjQ^- 1| ^jLJl 4A_liAlaJl * ala a _>a^ 

j^£i 4(J^jJl A£ja_a 4 jUll lLuU 4 ( jljlll (j-a Lllljla.] 4(jl jlll J 4_LujLujVI a-lALLJl 4(jljSll J 2JjLa_Jlj XJLujJl «J'." 4jSll pL<i^l tjjaLLsJl jl_>^l 

jljSll al£a.l il^jl (JJ1JJ V 4LLmjl ajJ 4(jljSll J cjC-jJl ^**l 4ijij^l J O^L^aJl t^llnjulll _Jj£j 4(jAlaJl JJJ 4A_lJJjl| 4jl Injulll ijljlHl jLulJ V I 

(jl (Jja 4(J^l£lLJl jjLajVI 4Aj&IjJ| _>a^j| ^a^a 4 (jl_)iJl (j-a <Latc L_Sjbt-a tjjIjSil J J'-^-'l *LLaA I 44-JaI aJl X aJa a J jLulJVI *Ll*-aa_kJ 4*LLuliJl 

34-2-1 <*^ t "^.! *-? (j-° ** '"J^? a 4 U^_)^' J ^j^'l J (jLaaJl 4Clll j-ulX (_s-^jl 4 _)^^ L)^^^ tJ ^' ^*-^ 'U^-*^-^^ ** ^^ J 4LiLuJJ Uj^* 'V'J^* 

jI^)xjjI ^j^-* j tjlj^Jl jj^ .J^^. L '".f" tt-S '"'°*' p-iaJ liLJ 4*Ull a!il£ pW^*' ^J-**^ 'r^U ' -^W^ f-^-uaVI L^J (jJa^j*J jll dilpljjaVI tL *°'"jj ^-uJjA« 

. jljlll Jl jj*-aljJ jjill L^Jjl 4 jljSll J J^lJlj Ji-flll 4 jl£^ j£ J Jai Jill 4 jljSll 



8 * aAJLall 

1 (jVtullj JlaJl jo J1*J 4_iJljj|jJLj jLaJ.VI 
*| 4 V Aijaj jjj ' '""- U^^- ^La Ja-Jlj 4-ilLa *Lai^a j jJJ a ^LulJ <jl£-alj I jL^a. ~^ al Liia.1 J jl jj3^)*J (JA 

16 j>ui «j^ M ^.(DNA) £;Ijj! j! 

1 7 j^LUl ijjjij j^Lkj (^Jc ^ISlI JJJI j* b^UJl Jii]! p u, ^l l 

20 cfe-j 3^ &\ -'j^-j ls^ ^ J> ^' djLjiSj <LpL»Jyi iiuilili j\S q* j^\ jlSjJ i ijs -j 

24 L^l J> SU=JI iSLL (ATP) ^ '^ 'L?i ii> 

26 ?y^Ji c^ jjj-J! ^j^ r^ l^ 1 i> 

LiXk i^j jV (juilill ijLc ajSIj^j ail X^Li. V 

32 -^''^ V-iJ 4-a^-Jl &J1£J A^i\ I ^iajiaj 

34 l^j r U5H l>j ^K*,.i V J-^L f ull .yLiuii ^311 bXiJl 
36 ?JUI Jja-j u ■ ^5j U^UJl Jib (J3 ^jII cjLlJ»J| J fSlU jJ=i Ja 

-S ^1 , aa I _3 ^J^LaC * ' ■ — a -^9^9 ]S ■■ill aSJ jUJ AJC ^J aja^^lj (JA 

38 ?j»Jl ^J jLJl 2-L^J pjhi-il 

ajJJjA^aJlj ^J^'j_>Jlj JJ^J^I 0£ J^ C5"^' Lff^' 

40 JjlbJl J J?- J ts^c- J^i»lj (JJj cf* 

42 ^ f 1 -^^ ^* ■ '— j^i (jJal °--- Jl (Jj -^ ^1 ■ na I ^bj^Ti I a )JC lL]A^j liLa ^Jj3^)*J (JA 

44 f^?Jl c?3 LjJjJl jL^Jl ^tj 

46 uij'^j^' Cy^' ls-^' aj-^n all ^jjjaJi 

48 ^Hijj'-^l ijjk' 1 ^ [ *'."* ijbJ (_^iSj Ja.lj Jlla 



52 pikkbU a w cjUjjjvi 

55 Julvi jJ=uL ji^yi JL. -Jlij 
58 fUiJi louJ j-ulsvi ki^ji L-iAij^ 

62 f-^l <j3 tlti? ' nS jV I jLj- 1 ^ 1 jAjjl^.j"J(jti 

63 1 ^ jj-^ A-imilill tilLuuJl ^ CliL^aJl jn*J (j^- ajjiLJl tililaJ j^lil CliljjT uJl 

64 c^ >"~>1 (^a CIja^j aj£i uH^H l-° j' Ujb - ^^ r*-^J U^-*j' ^ 'jjj^ 

66 ijL^JVI *ua. ^Aij' ^jjll j>jjjJjV diLojjJl 

68 y j"°"H 4-J-aJ«J 4-aJi»-il SjajiJl ^ fJjSa Ja 

70 LpuJI jh cjVL^jVI iSii 

72 j>Vl jJj ajVjil j»VI ji^" jA jJl ^a glLJl jj^j^Sl 

74 fliji a ^i-,»iLl jaAi jj jl |j La 
76 ^J '1*1"> U j^J-aJ 1 $ & aJ (^1 ClAjjJj^Jl ;Clllj^aJ^Jl 

LpLkll ajcIj!I ilil£jaJl ^ J.^ill «J (CJll jj^j^J] j£^j Ja 
78 ?-*-uiiL yCj 4_p] jjLj V ji 

80 !^«'"~fl j jl 1 s uiij disti (j« ji^-* (jl j'sij 2JjU-a V 

81 ? 2_iL cjUjl*^ J^ll jjSj ji j*s««ll j^> Ja 

82 ^ijjl^l 4-ij^j (jjil diLjj^j^Ji 

84 ? yj*Jl J^l j ^liJJ yi ' s ^"<-"< ^jil ji ^jj«j Ja 

85 A& •— ill lwhj' LV 3 -^' '^ ^Vlja cjj^IuiV ciiLajjJVI VjJ 

i-j^ll CjLLLu^VI Jib ^l Au>n\\ .-. H.-. H 
86 Jj3 j-» lA JJ (J (jjil ^JjljaJl juja 

88 dLajla-JLi iiiL SjSIJj JSjU . plijill LpLi. 

90 ^^3 ljj^°'^ ^Jj -UjJjLa (^3 L^J J- -~^ V -LlSa '"'lj^ * a j ^jio -^?-jJ 
92 Jj^'^'l Aj^)i=iJ (JliajV jj^J *J.!* L Q ' " ] '^ ^ I a^ ■» ^-^3?" ^' ^j^»M i ^-^ jj 

94 ?«-lll3S]| J Ja II J ^ kjjj - -<"& I- Jji jjal»"i Ja 

95 * "'* - il a£±ij ^a jjSil ,^3 a£jJj jSci 

96 ^^ C3^ L — ! M L>° ^J' J* OjALaLu La (j£ j] 

98 jjli'll i«jji ; j ^i-aJl 



j^JI tiljJl pLalo jl£ J^a J'^ (_£jluLa '^ ^?Jj'^ J ("J^' Clljl£ I " 13 j ^ (C^lLaJj jaJLc AJ (gig- 1 9 U-J^ -iaj-uljl ^ jjU'ill Ajjlaj ' " ^ J ^ 
L>^*-J C3^- ^j^^VI ^3-^ ^-^^ ji J^J-Jl j-aj ' Wj-^' Wl^i j-a \jj£ j' pLai*^ l^T a j^-aJ V 1-1> A_ljlAJ OJ^i.ljj A VijulJ (J-alx-a ^ a^jLajl jj^J 

. jVI ^gla. p^jslaj (^i ojjj-i (Jlj^ Vj (^ Viuijjl jj.f-nil jj.^ir. ^ a^JlAJi ^ j"ij»iijj j^lil *dialj]| ClibliloVI 

; Jjii ,^-lil 'ijiall ClibliltVI oJA jjji j^ 

ijls (CJJI j la I ■' J I j;^ mj| j^jLljJl I a^jjijjajl ^Jj I ^ lj- qI A^-^p ^^l OJ^aJI (^Aj Lp-uL ill j^i ^ lajj n ZjUJJa o\ ±ajj jj 
al ±aj I i^JJ LlA j-aj ^ ;^J 3 Oj a *Cuj j^i L-lla ^Jj 1 lla X-aj^lILa jl^aJI 0J1A jj£jj ^ g J3 al ±a V ^^iJl -il^a-aJI ^j'-^* J -^J^J ^J^ aj ^°^^ Iajj alja 11 jj ) 

""' ' "' "" " " ~ ' " ' ^ . ^ _" ■( 

|Ia Jj- ">* LaS I ^ V- (J^J ^ ^^"..J^'J (jjj^*"'! *Ua : LulJ lg_uLuil ^ ^^ AiaLc. ^ jlSjS L^ll ^JJa J^ Jl l**w*i L^_)^ (^J^ ^ ^ M ^_lLaj| jl ^il*J jl£ (_C^JI (J^.^-* 

(Darwin) c^jj^j (Heackel) l!&p* J^* i^jU^^i Lkk jj ^J l^j 4 cj^ukiJi ja ji* ^^ 0^*^*^ oujb ajj^j i*\*u^ i^aj 

_Al^J| a 9J ■ gJl j ^^Lk iOa : LulJ tjjj^J abaJJ jl Ij^ilc^l I alia (HUXlOV) (j^-^J 

^QJQ-^ jVI pLaiaJl i, *Q uljS I jSJj & IjlA Ll^jJ (e-JJ ily.jj^ ^._>^ t " w ' ^J f J^. L>* ^-3^-aC '"i|j^> CJ_)^' i— S-^aJj (Jj3 (J^^- ^j? j'j'^'''l J ai*il Ua^. jlJj 

LlLt UJJ AjLkil ** Sj5a (jl jJJjLi. Ij^ALklij ^^^-a^LlA (JjLulJ OpjLa_a 4_ia : LulJ ^Jjit-J (JC- ^jL^ A-lIaj| jl ^^A j (H ©SCK© l)u^^-* W^° ' - ] ^^'^ L^' ** J ^ 

_ jjjjlj J- ^-t" ^ ^ La "^ j^-aJ V j^ (_5^"l **..'! cl^-^ cM^-a (J-*^ ^UaJ jj] IjL-ajJj (Jj & jj-iJaLJl pLalc j)ia LaS ^ laJ > l! J 

|(jLa i " Lla A_liaJl Aj&La r" J^J V^-a j^^jaJl pl_la.VI ~' ( " g-Lalf- _W-^^ -^ J*J ( Uj"^^ U^A^* ) Jj^-^ ^IIujVI » - ^- J 

Ai^iLiC -T-^ - ^a3 AJ^J^i L^JI 'f- A-liaJl LiJ 4_lkJ ^Sjj 4 "^^JJ jaJl pl_la.VI ~' t " Ui CllaJlJl ^^^1 I frj5j5a jeJJ (_i*-ajlLl ^^^J OJ-a j j-ll a *Llikj| JJJ^* j)-a ^V 

IaIa^.] j^ I lla a jJ ^^^iLlI OJji_^aJl L_lljjVI jjJ^-a L^JS AaJ ^JjS j)C 4_llaj| O-lA LLla^J La^Ic-j t j^lJ jl liJjjJj^ AjJAa (JJ^i *_)^ AjJ^a plj^-l (j ^-'**^ 
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|jlA x Ja-b i! j 4Ai&LaJtJl £.LjaiJl Aj^^a (j^a _>&l a Jg J a Alalala aiaj '<" (J-alLuJJ '-^ 'J.!* ' "" 'j- 3 ' -^ (^^ ** .. ^ C5* 3 ^ "^J?" a 0° i *U ' . ^ *^ I^A 

_A_lIaJl (Ja.U 3 alia dlLiilJ jj-}j CllLaJ^Jlj LHjljjja. (j-a ** j'^ M LgJjlaJ ^1\ Mjjaj\ A -Ua ^ AjlijlLaJl ^JJC- AJJjXjuDUI ClA£^)aJl LiilC-l L-Ll^jJ L_]ljaj| 

111 jjJa^j*j j^Jllj **J'~^ CAJ **oU*i J| 77-}LaIJI LJaJl ^jla^ijj 4 Lij^jJij ** Ujlrl 4jLa LA-i-lc i_Lu j^Jllj jLuijVI ^-^> u$ *^j^j-*j' Lp^^ AjALa r-^^Jij 

.pLLajJl AijU-*aJI 2-^jn (_>uJj ^g-lLjlJ ail I Cllbj (j-a AjJ V] J* La 3 J^ 1 1 A-llaJl ^ La (j£ jl ljJa.1 pr-^aj^j oAaJl OjliaJl 4_llSsJlj aL»J| lliljjJaJ 
jLulJVI (j^C AjIc AJJJ La (Ja9 & jLajj U^-* U^ LS^J L5^ <-^ L5^ ^J^J" Ajl5jIa-aJ Aj»_L-aj A_alcj AiljLaJl AJjS jLlj ail I (jla. ^J-^ ^jL-3 AJLjJiaJl ^J 

^jlaaJl alll (3ii. ojja A_i AaJ 

If- Uj (j-a^ '-HjJ-^L (jjl 5a M 'f- oAalj O^a fj- *aj| pLaJj jA A-L^ala ^'^1 LpLaJl p j - *a j a (JjLJjJ L-jLiaJl IJA L_Jjl£ (J* a <_£All ^QJQ^ '| L_liulj| jj 

^jA Lajjj AJ-lk^ajlj LA-}ja.j (j^-aJ V ** ^ J AjJ^a. Clll^La-a oLjaJJ jl i - ! JJJj 4&_£^ CjV *& I J J^J J^'J U-*J *** V^-l) 4 a jlj V] j^A La oLiaJI jl ^^-CAJ (j-* 

AJ^ila. (Ja. AJila. <_^i ail I oj^iL lJIjjcVIj j-L&Jbul L_lj ?z±i \ hj jA i . lUJaJl IJA l_s_iO j^^-uLJJ^JI i . l±mj| (jl ^jjc. & &J-^J f'*"- tip ASjIa_a 



aJJ oJlA aLuJAjVI A_lLaCj 4sLujSjVI ^C A-jlaJl ol_aJ (Ja.b Aa.jJ ^CjJl ( UNA) L^J^' (_pa-alaJl ^c_uij (_j« -^Vj ^LuJ^jVLj jjI£jj Liuia. ^ *Llia. (JS q\ 

\^ja jn»*i t— fl^)a. CllljLlLa AJ^J ' r *- (CjJaJ LlJj^ia. LaiuJ AJjJjj ( UNA) ^y3^ 4 jW"^ ^-jLaJ (jLulJVI ' . \| - ""J Aj9 j j - -^ V (3^-^ ^ *' (3^J 

L_l]ji]| (Ja. A*J Jjj LjJ u5 ^gJ] ( UNA) ^''jj^ty *luJl ." 1Lt °\^ ^LujSjVI AAaC^ ^jl^ ^^ ^LujSJVI A^J-a Jj (j^^* ) 4-^J^' ftLP' t^"^J 4 ^La jLt-al^ 

I g-a j (_3jJ3J AjL^iJl ^j (jjl-jJ'"M ^ Aa.jJ^aJl -icljiijl Qll oJja.j-aj| Axilla. jjAl^J I iaj|j^)Jl J > nS J I ^^ - ^» J (JC- (jj^jj'"'^ (J ' ""'°*^ ^Jj ^'J- 1 ^^^' 

.(>a*jll ^ » ^J (^ J^J t^^l "c^AijA" J^4 LK^' La^aJl 1 (JO ( UNA) 
laJiJlJ jJj JJ^a (CL (UNA) ' . ] L ""j V LaS _J^^J Llaa. (e-J^I jj-^J (jLaAJ jl (JJLaJ Jj*-}j _)^L3 jj^J L_LmLlaj| '"^j'l ^ AdLlia^aJ ( UNA) fj% 

Qikijii ji t^iji jjjii ( DNA) Ji crf-j y-a *%]=> jij^jj ( DNA-Polymerase ) ^.jpi ,>■ jjJi *w ^ jvi U < 

_a_LalSlLa 0-ia.j ~^ LuaJ >i.l JaJ UjIJ 

^jS L^L-£3j A-UaJl ^ LgJ^Lal (j-a LgJ ^jjlj ^jjJl A-aj^Ul CllLajLt-aJl lllJJJ j] X-JaluJJ t^^JJ f^J U^ ^ Uj^. (j' 2^J"V. L^^' '— J 'j^ L>* Uj^ - ^' fS_^^' 

Ijia. AjAUla ASJiJj A^LaaJl (J^Li. Lka. ^Jil Jla.jJ V ' - Ua 4JjJl JS \ Sj 3 a AAaaJl fiJA (J^Li. ( UNA) Uj^.J (j^^' L_L^ajJl 3 1 aall Aa-la-L^aH Lgjti'lj^ 

t'*^ laJ LailJ ( UNA) ^)^VI L L^gajjl Ala^Il] A-lLaJtll (JiiaL _ja.l jlj ; La : lJ^J pJ_pl fj% AiaaJJl (_>klij (^J _>^- V I ^^Jj J^-ljil <— ^_>^ ' " ] [j^ ,. a AJ^J i - ! 1L3 

. (UNA ) (Ajj^s ^ jj^iia jj^> jjj i^tsii ^^a_j v ySi WiijiJ o- UNA) ) -^Ji ^Lajj^i a>*j ija js 

A-lLajul oJl£j ^l_iai5 a!*JIj cJiaJl ^gJ] ^LlaJ ,_^Jl]| ( UNA) ^ mjlml A-lLaC J^Li. Ijla. ^jL^a ^j£-uic ^jJn'n (J^la. (j-a (Ja*J j»J_^J' CJ^ uP L^^P ^*^ 

_Ajjja*jJl 

Vi^JjjaJl (j-a iJji. ^ LLa. i^-JAaJ jl JAC. (j-a Ajj1£J| AJVI tJ^J^ 3 (JC- ^J^ ^J^-* ^^ t3^° L^J-^. S- 1 ^ f^-^ 'j-^J^* (j' ^Jjj^-^" (j' f^ CJA 

.Ja_LulJ ^Jj ^LLilJjl ^k Uaa. lLi laJ jl AjV t-S ' ' '■ jj- 1 ^ ... UJ^ "^ "^ ^ *. 
(J^la. ( UNA ) t^ ^J^-J^' CllLajLt-aJl CllljLlLaj CllLaJ^J V I L^-J ^ jil j^^l CllLiLaaJl jl Jj-*C-_JJ ^HJjjl-^1 A jjl^'tl| jL-aj| jli lilJJl ^-jj 
cLlAa. (Jifc L^aAL^aJ V t^^iil jj'^'l ollA (JL>^ AJ^JaJjl jL^ajl jLilcl j] & A_1J l^ojudaJ I AaJu-aJl (jiaa aJ aJJ AJ9 (Jla. V (_C^JI cJ^WJl aJJallHj ^-1 luILuVI 
iAJ^)-aJj -iLaJVL a^AijLaJ jA LA^kldJj pl_La«Jl A-ilaLaJ I CllljliLt-aJl O-i^-J a^JLajV \]"- j't L_UjjJ| jl AaJ jj^-Jj . O-iLtiJ (JjLi. Aj| (Jj iLallA^U JJ ' * il^ 

AjIluLsj aill -}ja.^J LJl^JC-VI ' t ~- 



oJlJAa. A-lla jjjall (UNA) <_£j^' (_pa-aLaJl Jj^-j f-LuuluiVI jl ^LujIjVI ''*""- ^laJJj aLuJijVL j iK*n Ij^LaJl jli LiJ] AJxjiIjLj L_Sj^)*_a jA La£j 

jjaajllj ^j-oJa-alDl ajjlmj oLxij^U _Jjla L^JAa. Ale t alj -^-1 nillmVI IJA (J^Laj 

(_!] CllLajLt-aJl OJlA (JJjaJ Ljjl jJ (j-^Jl jP^Jl CllLajLl-a aJa^. 'f- (CjJaJ (CAllj ia^IaJl CllLajLt-aJl Lolj jA {CAll (UNA) (SjJ^^ (J^alaJl jj 

A£. oj-J a^J AJ oS-aJl ClllAia-aJl (j-a A_c. a^a_a (JC- OJUC ^j Aa-L-a j jJJ a '<"- (J-aimJ ^_S ja. dll jLlLa AJ^L 1^ (CjlaJ I A laJj-U ^_S j ja. j Ja aiaa. 

jl Aai^a j jJJ a ^C_ulJ AjLaC <_£ jljj ( UNA) L^J^' (J^aLall ^-1 ulilulVI A_lLaC jl ^jjlulj 1_JA j>aj . Ja a "] 000 L>* ^J^ ^* LA JAC iLj Ai^iLaC 

A C- o iJ l fl i <s I ^^^v j\ i a 1 ) 

LjJjSj AilSJ 80 (_c-j] 20 U^ La (J^)*^ 1 ^* W^j ^ ^* ^LLilill A-lLaC ijjj*!^* iS jj3^)*J (JA 

((j^aSillj UaaJl j^a p jJ jCl liJUA jjfLj jl jjJ AilSJ 80 t3^j 20 ij^ La ^jljJJ oAa ^ Aai^a jjAa ^C_ulJ -»JJ AJl ^jJjlJ IJlA i^jLflil jC jjjc AjUJl 

j^a Cll^J ^jlll O-laJl tAjj.^S oAa (J^la. lfl£ ^ jl ^* j Pj5j jl A-JjalmJ ^cjulill ^ OJjiaJ-ajl Lla.jJjJalll p IjJl (j-a & jl jc\ Aa.jJ V ^tJaLaJl I JJ3 j *^^ 

^cjulill A_lLa»J ^j% (_5AJI jb Jaa.Vj (J-^J jl Liaa. jj-i (Jj3 

.aJja-J| j;l*Jl-J L^JJjj \ Vl^-aJ V Lj^la. (JJ AJa.jJjJaJ oj^?.l i_>^( UNA) 

j^j Lj^LaJl i_A fLulJJJlj (UNA) L^JJ^' (J^aLaJl ^LulJ OJj^JjJa Jj3 ^jJl j^aj J^-i-aJl aaJalillj (JSaJlj aLJl t^llllaJ j^a ^ J^ jl LjjlC. >■. 1>J U^'j 

Aja Aa.jJ V (_C^"I l>alalLaj| pAlaJl JjJalaJl aUaill IJA jl (Jla j^a3 _Clll_lLa«Jl OAA (j-a A^LaC (Ja L . 'J J ' ^**.' f^J ?^-5jLa A^C^uIJj Uaa. _JJ«-J A^lLaJtll fiAg-J ^la 

A-aAaJ A-aj!iUl Jaj^kldJl aJjkjj jj^Jl ^Ij- 1 * ^?- aUJjLa. IJlj & LaLaJ (jialajlj (JUl jLi=>j (JC p- jla. (Jj^^ ^ jli ,AJ ^ >-M ^J^oa-a jA J j - -^ (Cl 



UjI t^lli -'UU';,„i La AlaJl Iuj|jui»1| jjUb (DNA) r} -'■'■- 1 ^Uaj jyj^j 

jj*''"'l CllljLlla Ala Alii. ^ l^aluLa (JO^* L£^ pAiaJl JJaill lAA (JjiLa. j' '*-^ ' . "J V La^ij ^" - ^Ij'l (j"* (j' J^ J ^ ' r 'J ' ^J a ' . Q (Jj i*^^ ^*J 

. jj-LaJLdl 4-1J AJLkJ (Ja. J&I jA t*ajA9j| j iLtJl L-laL^a jA 

1 26 *y pLuijii ^jj^ 



jjkill AjjlaJ ^ ( DNA) £lJrf 6] 

jJ Z^Llia (_Lalj (jVlj 4^J(J-J A_LaAl Cllli CllLajLt-a '^ (C jla J A_K^^ulj-i ^ a o- Q (jjj a (jLuljV I f ' ^ ^ (UNA) CJ^-^ G-^lj ^AU^" LS^ ^ ^? ' il^ 
(jl Jjj <aJJ (jl lA-*^. Ci^ 4 ^_Sj^>aJl oJlA (j-i '^J^ -^.J^l 1^-lVLi* (JlLa CllVH-a (J^£- fl^ fl^ A-jj| j uH~. AJJjlaJ La p jLli l<" L_Sj^)aJl (jJJ^La dlC jj 

ijijjjUl i^jk'ill jl i -•*! ik. jjLa. -Ol VI 'V *'^.' i dLujiJl 4JA. ~H j'-" -; .j (_La*]| IJA 

xj^a Jj^' '^J^ J a AJJAJC L^IlLaJ 4_lgJj Ojj5£ 1 g JJJ la j ^ 4JAi »aj| ^b^)*Jj (jlilal£ -^* a (_LaL*JJj ^JlaJI L-JjT u1 (JjS*-J ' flaJLulJ A-LL3jjl Jl 4_la.jJ.ljV I (j] 

/jboiVI (^3 J^qj -Ulll ^)JO Cll^a <_r^J ,!"? ^}~L_il Uj*<~ j] t f- t-UJ Jt dlLaC (^jJI 4-,-j -JLj al ajjLaJl 'a__JI ^JjiLjul (jl (jjJJ ^JJ^'" &-A jl ' _-il 3 

4jj_*_aJ|j 4j_LaJ| ClllJ) : La-Jl i fl V I (j-* I-* J^C- j l& JJC^j al£1 a ail 'a___j aj_»l_JI 0j3j JJ^Jjll ' " ll£ La j 

p Ijjl £-Laa. J^i- (_^1^ 'ojjli jjSj LJjijli 2 Jinl'ull 'ojLJlj ^^aLSJl ij-ijll ^JA. all Jj djjiaC.1 j] -Ol jjJJ »*J iaSa (^JL^ll CllSjll VI ^l*-j V IJ* cK 
jjal ^Villj ^ ulllj ^-jVijIlj (jLaj]|j ^j^Jlj (Jlaj^)j]|j ijjljj^lj LJ^'j ^-jl-^l_>^lj ^JjUailj Cllliljj]|j JjJaJlj (J-a-^l) CJA« ^JaJl CllUjl£]|j _>ijJl 

^ilj ilLLj <jjl£ ij*LJl (JiV-Jl oJ* JS (jl 4_a dLiV La^j il^j^ — .j UjSJ . U*,,/i J ^3)1 cliUljjaJlj diLILull (j» ^JVVI lillJSj Jjjllj jj^lj 
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L!ibJi ^^S^lSI fOA^t 
jjkiil AjjkS 0!^ ^Jc ^flliil jyjii > 

L^ijUijj ^jij i^U-^j p jUii i^ ^j^>r-i*i ji vj (J^LujVI ^ (3^ i^ ulnM jj-a (*c- Jl j^^i^ W-^^' o ^ c!^ u!^ 4js_^i ^ aJi L£>*Aj c^y *>v*\\ isy^Lj 

_AlaC *£j* ^ CP ^P^ 0*-li^-Jj 4-^-J (J-^^ u ' 
Jj^aJl jj^ '-^J ^.J^* J^l Jj W^J^ 3 """+ ' . ^ 1 ""' ( '-Vt Lj^^-3 'f»-Jl U!iLi.j i -jl »-*acVl b!i*A LaA j (j£_kliil ^ «AillLA Lj^iJ j)Ui.-ljAJ LlaLal ;ja J3 

Ja^. AiiLa <c^uij ,^1 

L-jL-aC-VI Lp^- (J^kli ^iiC jl£ La (Jil^C (e-lC- jlajJ^La 7 Jj l^-J^i=> (J - d3J3 aAil Ij^A Lai 

<ij^_a lii. a JJJ - .a ^ '|jU,^| «A_llA 'f- Ij^LiJl ^7- J ^"J- <a I ' " Lja Aj^aAil Clll^la-klijl (J^A ^Ja * J j^ > UJ ^aJ lg-Ll_a-3 J* - >-M ^ ^^LlLaJl ~7-"- M l^-A j)-9 

((^,0^)2) U^_)^' \; > LlS I ^U* ^_>^=>J (002) UJ? ' '^ J^ I (jLjlJlLill *LlLa*J L^J fLa_uJJ (J^.IaJ| j^ Aj»_uj|j 4_^.LuLa Cllli ^j'^-'l (J*^. ^- a - a (J^-^ L>* 

ii.| 4-lLaC L^ja aJJ ^^^1 4_^.LuLaJl "^^ ~^ J J - ^ Q' ""J V ^-Sj-ulS a^Jl j)^ i . ^-^- * J±a (J$i ^ Ij^L^Jl (JJJ^La ^>J^J f""^ "^ _^J '-^ ^^ ^ J J ' ""* J 

■ LJ J? >' i^ jVI 

l_j!iLL ,JC. OjUo jA AjLLlJl jJVI ^ Aa.jJ ,^^1 ( k0klG3 ) J^J^I Wl^jl L-LUa t^C JJ-JJ LlJljlij 1 "nr-.l ^ 0_lja.^aj| b!)UJl jji tiUjl£j 

,-jj jiVI ^ -i>jJ (_5^"l (J^-^ J] CllL^.^aj| ^-* - ga (Jjj^IlJ (J^UlJj Sj'ij- tail CllLi.^aj| _yJ*LlJ Clll^la-klijl O-lA L_jijjjj Ia^. a^JU^=t dl\ Jlx-ul j^ya jj^iJ 

't~- (CjlaJ jj ^jj-^ ^'1 (J^kldJl Cllli Aj^lkliJl Ij^Aa t Aj^a-a "^ J J - ^ j}xjia.lj L^Ililiaj (_5^jll ^ *^J a (ly*-^ ^J^J'" ^ OJj^.^aJl Ij^iLiJlj t t5 lk^aC J^j 

A-iuii LHa AJ^lkliil A_lii. L_Lt il^J i . \;^J*"I l^-A (j] ,fj' ^-'1 oL^J A^Luia. oAjAC CllLt^a '^ L^ijJS ^jl^Jj t ^y >-*M (jL^aj'VI U,!^ ' L ^' A-LkldT-VI j)^i AjAaJl 

lAa. A^jjLuia. fCAk-aJ ( _ 5 £j Opli^Jl Jtc- (_^jluLa Lj^L^J I j^ A_lLi. (JS L_L> H^J aUaill 1-lAj _y.j. ^aj| oLaJ ^A^-C- 

.Ailiajil aAg-J aLlSlj AAujLla jj^ll L^lillaj L_miai If- 1 ^ *nj.*> j " i ^ A- j^j'l C-Lt-aVI O^-^ ^jJc-^J A-k-aLa Ij^A I - ^-j) L^Ua j 

j^ AJj g-UiaJ La A^lj ^1\ ^"'Ijj* "■'! 0A4 'f- {_gjSj ^^^1 Aiallll CllLlJ^iJlj -tj ''^jj<^U j oLaAjLaJl AjJ£a_aJl Clll^la-kliJl Qa pUaC. AaL^. (j£ JjS -^J^ 

.plAiJl a_k-laA jl^al ^J-a ^1-A J^ 3 r^V. ^^J ^*^?^ Cj^ (J^J^-Sjl J _>^*J frlic- 
/^Ij'l AAiaJl (JifcU j tl^*il)j iLuJijVI i^jb jjc i " ! j j^J (jLuuVI - ' "7- (^ Lj^LaJl (* J a 7 (j' ,> '"*'*' VI L_±aAj 

a-ui^Jl pLb aIc SpliSj Ajjlia^Jl Aiiiaj]| ajaIaJ aaujLlJI Jl£_kjVI ClijLlkl L3 j1\ j^A L^LaJl (jl tjiul I^Jj 
a_JLc opli£j L^laJaj (_^-ijlJ AAmllJlj A-aj^Jl Jl S » ; ii V I ^Lk jcaJI jA JLuj ■* Si a j ■ ■■ a^j ^1 jl III a^^j aK lA^i 



AaAJ >^._)JI ^jS Aa.jJ ^1\ Aa_Ja^Jl jli CllLajIa-aJl &AA j -JC Vt-Lj 4 jLulJVI f-^^?- jj^4 ** ■ ^ -^ 'I CLlLajla-aJl ^J^*J '<"- (_>UjlAaj| <^a t »J A ?- La^)*J -^ 

0A4 (Ji^aijj alg aJ| 0A4 JjLaiVj . jj*"* " jj^V. _J^*^' U^*. ^J ^ J ^ ^ 7 .1 ■ Ur.Ml q^jlA\j 4 JJAUJ jj^* LplaJl (jinxJa 4lll3*jj| Jj^aJ I La a Ill£juJ 

(_5^i.l pt-Lkjl j^^^LI t — f^ U^J ( J*^*"l A-llaC JC. LJSjJJ (JLj jjl£jj ^JLa Ljajl LJ^jaJj laA *ajl J Lfrjl^a L_i^jaJ Ajla (JS *_a (J >»*''! LfrjJaaJ JC LplaJI 

Ai^^ail (JJ^jjIJ >*""- LjjjJa. JJJJ 

Ja2}Ha.^U AAuiLla AilJ ^ LplaJl aAA 7T Jl ^A^J ~jj'""^M AAuiJ (J^4 ^^j u^ . I 0^ U ' ~""* J ** * ' ""* A Ailia-aJl f.l > Ja&VI '<"- LpLaJl Llcjj jls 

Jjl&All JlLLuiVI ) .(jioaJJI lg JaaJ Ai^)*_aJ ^ La a i"il C-jas ^ (_p_kJAuij » alaJ AaJjjl j- *aaJl LpLa. (J& jl I^J^-l ^ *' <— S^uiS jjJaaJl Ig-tJaa JJ £"ljS"»Vlj 

.(40 .lk> <sjAJi <*jji 1988, =j^i <i^si. ^Lij^Yasamda ve Hekimlikte Fizyoloji' <^ -^ 

l"4c.j^->. ^ (J^jjijj LJjLaJJ j- *aaJl (_>aij CP-^* (^^ W^" 3 ^' (j' ^? * ^— ' s ^^ <_£.J^ *_>* l-ALia-aa. aJ ^j>"» Jl Ig >JaaJ JC LpLaJl Lj3_)3 jJ LLI ^'"J Ia* j 

( _ 5 ilj JC- l^jljJaJ JAaJ I *°^J ? ^ Lc- jl Lift "" l( " I jig 7- jl ^JC L*llLaJ (Jgj V^j^OaJ '<" ^ iJaaJ LplaJl LJ^J*JJ l o;^ jJj _ 4-L*-* (J^al^C-l ■LaAaJ AJja-a 

jK-Jl { _ ff lc IJJaj te^ll La3 '(jC-jJl Vj JSaJl < j llu'i Vj ijjLja. 1^-LjSj jl iij A alia J I LpLaJl jo ^jill LJ^Li-VI JJaJ i, a^j i^j^-VI LpLiJl 

jj^Jl (jJi. ^ciJl j : LJLaJl L_JJ iill jA ^^^O^JI IJA Jlum jl ^^<J| j-a ?LHjLjJ_^aJj ajJaajl ^^Cjil IJlA Jlum j-a 4(J-al£ j^aC jjj^JJ AJ9 x ^*!->-*i {Cij| 



53 Aj.VI-.>li 



liJUj AiUJl ^JA^aH aJlA L_j1^J A^l aJ^ill j-a i^iVVI (j^Jj iAJJJjjI^ll AJji^lll jl ■— *l iC^j Ja. ( _ 5 lo AjjIjui^H AJA^aJl A a-llj CliJj^J A^laJl A^LaJl jl 

JC. t^j-v'n Lj^LaJl j>**J liJUA j 4A_lLaJl t*LjaJ oAla.jJl LfrJLaiJaj jj^J . CJ I jJa_uJ I (Ja.|j ^ oJja.j-Jl (Jj - ^ iil I ^ (JlaJJ aJ^VI lJV' j-*^= j-* (_JJ^ 

t^'j^*^ ^**'ljj* '"'I oJlA tojJa-LU AjLJI 'f 4 J _)% ^-° ^UlaJ (j-uiaHll jl^-aJl ^k A\jAA\ Ij^LkJl jl _iiiJJl '^ U^J U-^^^r' A^klL* LHjljJa-u! (jJjJa 

'f jj^* ° J.!* ' "•" j^ J - ^ AjUuU j-a jj^lJ* Lg-Jl iS.J^ '— Sj-^3 L« ^ J J* ' " ' y^ 3 taJaLa LJAi.1 |j]j aLa V I ^g-i] t-S 'J^*^ A-llaJl (J- 7- J La-a L_ljllj| L_ipLa-a£ 

ija^a AilSj ^-jj-^- ^J ' »f- j^ jj^JJ ^^)a.Vlj (J^JSJ °^ ^kldf- 5_3^L j-a jj^*" jUlMaJl jIjIa (_5^a.jj i^j^aaJl La^-tJaa J ^i jjJia.l^lLa jjjala (j£_kJ 

jjj oJ oJ -~ ■ "J JJJ )J j-a jj^JJ a JiiLuall jUjJaaJl a^A 

^JUaluiVI j^-VIj A_iLkl^l <Jl LIljiVI j^aj L»a 1-i^.l j9j^=> jl _>> ^j ( DYN E I N ) u^V.^ A - a -^l U^'j^H l>* uj^* ^j,: ; -^ jliLJaSH bJa jl 

jJjJjJ ^—aAjLaJl JJJj^JI jj^* C5^"l ^^AO^'j ^ J^/^J a *J^ W^^' U^ ' J^ ^^ Ci-**^. ^-J' (j^J^ (e-*-^ 1 -^! U^J^H^ A;LujLujVI Ailia^Jlj t Ada. jtaJ 1 

AjjlLa jjj^jll **J^^ * j-« I V"*** _P^I J^*^ L^-jI V] tLlJljiaiJll ^l£^Ii AjL^iJl ^ ^-^J W^^)- ^ ' ^ J U ^ J ' a J a ^ pLLJl J 7-"- (Jl£ ml AJJ& 'f- A > >- j > ga J ^ 

(J-al£j-aj| aUalJl liiJJl jli IJA lt~-j tannic cLl^UjI ^**'ljj* '"'I laAilj ^ ^ L *aila «JJ OJjJ - "-M jLi*iaSj| fiJlA j-a jlLl Aa.jJ j 4*LliaJl pLLil jLa_a.Lj 

^ jLulJ] (j£ Ak^ (j-uiailll jl^aJl Lj^a. j-a *Llia. (j£ ^ l^ja.^ U^J^- 

J» t-*all ^ ^jALJIiLj JAaJJ oJja-Jl j^latJLj {_gJJ V «■'_>?■' L>° Uj^-^' A4a_Jl aUaill IJA jl 

Lg Cj ^7- aJ (JS-LUJ t^lJAJ LaLaJ (jJnaJl I g - ^-■* j «_a AAujLlLa <i aa_a CllLlJ \a. a UilC AllaJ j-a O _j JU CllUJ \a a UilC A3 q3 j-a (J-aaJ jJ aJ oJ JJJ )J (JS 

_4_liall *LLujLujVI ^y^j" J J- ^3 CllLL^all jLlLil IJA aJ ^ - >-*^ ^ llaa. ^^1 jl ' ** Ua J lAa. AJjS -LlL 
jjJ^ j-a-^a j-* oAalj AdLa. t^LjaJ ^ aAla.jj| I frlailaj (J-LaJJ AU oAalj ^ j J* ' " jj^* a^a.j-a CllLai^J a^J L^a^klL jl llljla. ^^1 pl^a-VI fiA* j 

a^Ama j^fl Lj^LaJl 
^k ^jAIUjI ^Aa lAla. a^ij t^^Jj .djIjJa-uJl L_iVI JaJs Ada \\ A-UaJl ^ Aa.jJ ^jlll a^Ja-uJl (Ja.|j Aa.jJ I g "j^T- pl^)a.VI oAi jl (^f^ ^ -a - a A^-a!iLaj|j 

I Jllll JIaJI j^fl cU^J jl (j"J*U Aa.LuLJl j^fl ji-fc-oil 

jLuljVI J* '"■ (_>uLjM_J TAa. jJa - .a AAC. I LAaJ La (J^3 (JAi galilll oA* ^ Jj* ' ^ L^- 1 * U^*-j' ^J- 1 ' LaJ jLulJl J*-£l (Ja.U (JAt ^aUlll oA* » - la j L3j_jj-*aJ jJ 

j^L^aj Jwuih AjI A^^aJl j^3 aJja-Jl jy*-jL I g JJj J JC JT--'^ i " Ua lAa. QJja - o Aa.LuLa ^ ^Lal£la LaUaJ » - la j A^ ,-jLaJj AjLaAuJ Jii\ jl A^-a^LaJlj 

(-JLaJj AjLaAuJ Jil\ OJA1J aJJ ^^A Lajjj iaaa oAalj A_lia. L^JjaAl fiA^£ ajJau^a Aa.LuLa ^ AjuJa jj ^AaJl al tall I IajJ 3 JjS Jlj a^JAaJl ^A AJA <aj| jl 

( alaJ J La jLuljVI >1^ ) AjLsAuJ aJ AjL^J Vj aJ (JAa V (CaII A-alaJj 



AaUaJl Alljll Cllliaa_a 1^ aAL3 oLjaJl Al3 ' r - tj^*' A-aj^Ul AaUaJl j-a AJ ?rLlaJ La (JS jl lAUJl 4_^a!iLa.j L^aAaJj LiLcl {JJJvaaJj jjnallij t aljj j^^-^^aj 

AaUaJl aJjj diUaa_a jjji'i LjSlLi LaLa. j^lAa liuJ lii I 111 j^»j ^^^ Ljau^Ij-^ J^Lk j^j LL£>la. ^ (M itochoncl TI3) Wj-^j^j-^* C^ " ' " 

djLaJJjVI ^-L'j AiUaJl ^-Lljl (^3 AjIaoLuJJ jIa&I LiLa AJj A-llaJl j^fl AaUaJl ^LuV ljuinj ljj-i M»lj (U2) j^? >^jVI jj .LjAjSjIlJI ( _ 5 1c 



^j (_£ja.VI dA-aJJJ^ LgJl^a ^jfi ^UaJl ^Lljj jl J 3 ! ■*=»' J W%^J L ^ JJ ' L5^' CllLaJjJVIi 43Ua]| ^"Uljj jl Jal j>* Jj^ 3 1-!^ -^ Lfcjlj-il Aalla-all 

4_llaxJjj| ClA-llaJtll Clll^klicj Ajjl-LaJ^il dl^l^LalDl Clllia -JjJ^la j)C 4_llaJl AlSJ -il^-a Jj 4-pC-VI J ** \jj^ a " ^-SUaJl (Jj^JJ L^JJ-^j L^lCj (jA£i J 

ajij (J£a t^^-iV^ ' , \f\J"' 1 J Uoa. j\ CllLaJ^pVI J _)^i*J jl lola. jj^ <K tdjJl aJJj ClA_lLa*Jl &J1& jl^Ial ^Ua J Cll£jlkj| Jil ClLaJ^JjVI Cllliaj 

Aj-laJl AjLc. J 4_LaC aJJ Ajlj (j-C-I ^7- (J-* (_3^J^ J -1 l^'tj (JjlijLj 4_La»J 
-lulJl jl loAjjl (J^»_a j^a I a^lajj ^Iclj AiUaiJ ^ U^. J\ (J^aj ^jJ^lLa 4_!Laj| J ^±\j j>a .J-^l U *? a U 1 ""J V Jil Lpl^Jl (jl Uj^l ^ IjS aJ aj j>aj 

L^jiC (j J JJ ' "J *— S^ui ^^IDl l-'IjI-^ l|j Jalljjl (JjS^Jj 4 ^_^9 ^ -lJ5j -Tj- *a J i^JLaclj jj-ajSJ j-b gu <aaJLa (j^m ^ a L5"^' is f j£j taiijl (JJj»_a jj 

'f- Jaijjl (J^bt-a (Jjijujj J J ' J "*'*' jl LJ.:^*^"U ^' ^^"^ JJ . ^ j>aj 4 i£±aL»_a J i^J *LailaJl ^_SjJaj| Cll^J aLaJl JaAJjt IJlA (J^^* .», *J^ i"& J J 

JaiJJl 4_aK J»-a (JC- 0^^3 J^l i~&J L>^J U..' ^ ^ a ^- a _^F- (J-"LJ1 (_£-^l 
j>a 4_j| tiLjVj 4 iaijJl i_UU_a J J kill j^a 1aJS*J JJ^I 1* al laJS t£_laJ| 4_lLiJl J aILLJI ^L^V 4_Lil£j I Xija-aJlj Ajjj^l aJaJJj ^Sll IJA Jc pLijj 

y ^J l £l£VI I^a Jia JUJI Jl U^j AjLkJI J^j L_^ jj) -r kill a^jI^I ajLlI] jl JjSlI cik^Jl 

<i^J (j^ A^LaJtJI aJlA jL?JV A_lJl£-aJ AjI <jaiJ j^J J IJU A-i^jij^ AJj^ 4 jUr- ^^i 111 3 JUl Ja-aJ *lajll A-^ajS A_lLk ^1 ^^ -^J^. V AiliaJl Jj 
Ua j>aj 4A_iLaJl Jo ^ J > a J;^* AJ AiUJl ^-\_HJj J t 7 LuLLlj IjjJ 4-i*ij lS-^I (02) clH? m^jVl (jV ojlg-dl fiJ^J Jj'^J^ ^-^>_>^l ^ r^ j)is I^jI ^* 
(_Jj pl_LaJtJl ^ '"^ gJl j I frjjl ^jj L^_al_jaj I g L j^J j Lj^LaJl ^La_j] 4_ljl£-aj i^C ' r - U^- 1 _>^l 1^* J W^ A-«J^jl Clll^La-aJl O-ig-J <LCl« Uj^' (j' L . '^J ** .. " ^ 

_0^l£^ J (Ja. ^L^Jl » U/i j^a Ig »J-a"> 
■ j'^.. L>* AjLaJl J A^.lj ^ a.1 LiLa J LaJ AJ-lJl A * * w <a J L^-J Ajl^-J V (jll OjjSjl J-*^* ^1 J^ taJ I lfr9 



LiliJl ^ SbaJl AiUa ; (ATP) yJ 'tP '<#' *%> 



^^ ^ fJ iJLj L:^ ( ADENOZIN-TRIPHOSPHATE)aHjipVi iii^ja ^ ^^i 2_^ll <ij> ^ ljJju vj ssuji j) 

. (ATP) ^yj^ c> ^'j^ (45) u^jij <^*^ J! 2;^s cU^ ^jj J^^ 5^.1 jU ^Lkjl^VI 2JU J jLuuVI jl 

tilijj AiUJl oJA Jc A^1*J y^Jl J abaJl jl ^mVi Vj (ATP) j>* ^.J^* f'j^- 1 L>° J^l LJ^-^V' i" ' L "^ t5^ "^J^ ^ ^' ' .U^'^J J^^ JJ^^j 

/ '<&y jjj LijjiJ ^-^a jjA AjLa J (ATP) ^-V.3^ U^.-^-* £>^c- ^ ^^^ cJ^ J ^HJ ^l ^J-^ (ATP) ?r^J| ^-sj^ ^- a _> u 4 f-V. 

V 4jjL^Jl 2_aj^l oJl^j --^ Jail ^^yl I^A (»lj t >0 ,5 

5-1j3?. p^iaj oj^. aILUI j^Jajj (aj^l ) ClAiujja djLljja. lLi^j j^a a^.Ij (ATP) ^-jij AiLUl ajIc i_Aj prlaj A\aLUl Jj a\jLsJ| g-llaJi La^Ic 

f_J_^aJl jl liLliVj iL^aj*J ijf^C- _JJ*-}J '^J,;"- a A^C^ulJ AiiaJ (JS J aJJ CllLlLaaJl 0^-3 t3 Jj^ LilJ 4_lLkj| (J^.U CllLlLaJtll Ajajj (Jj-a^J La-a (_^^i.l CllliuJja 
L-LJijll aUaJ -ij^J AJAl^JI J>»^ ftJ iJJ jl (JjaJL-UJj 4 L^J L-Lt-illlJl ^-UuVLj ^L^lj AJ^ll 4-aj^Jl 4J*Lk]| 4_La£ jJiJ jl Aj£-aJ V ^lj^ j>a Qj&L (^^ll 

.*J^)julj| TtUIjVI IJA ^jjQ"-*^ L-LluI LaJl 
(JS (jiLa. (J?- J 3° ^' J* L>^ j' ^J d^W *^P^\ Lljljjl£jJ oji^ujj (ATP) *-L^3^ t-S^-J ^^jj W^ *L^3^ U^ ^.J^J ^J'^'^ (3^ L^^' L>^ 



jli L^jj^sjj l^ '"-Ij'l jxi ^ u ' cJ-^^'j AilaJLaJl Cljl_ii£3j^)Jl j j^ a "^ J Lalft ljj-^ ' . ^ "j Lj^LiJl * j*^ J (QOlQI) (j? 'j? ^- a ^ ui ?- ^ * ' "** ^-* -^j 

tfiii Endoplasmic Reticulum :) ^^^j^i ^j; ^ jks yiii ^ ^n^ ^su ^ ^^ ^i iinui ^UKijjJi o- ij^ 

(^^-^ U ' -^ tj? J? ^- a ^ ui ?' (Jj A^La^J^Jj^jVI A£diJlj| jj-a (JjLJjj L " '^ J'^jJ.''^ **..'! J _>^l j^ a J -^J^. 

AJl Ja] j (_jSj>4j J^*"^' ^ J Lff^J? ^- a ^- ui ?' J '— J ^_)^*-^ lP 3 ^)*-^* '"^/^Jj;'! jl t^llljjijjl O^A (Jaj ^a (j-a Clll_lLa*j| OJlA (J^a T^V A-aL& LHjljjij L^JUa 

(JSlJlul Jli «j|^J|j LHjLlilJj^Jl ^F-^ L_mia t fljj^j dll^Jjijjl OJlA 4*LlJAJ ^jlaLa^.l I g jlj LJLiJaJ jl CllLjJ^)j£ jjjj A_lJJ LJLiJaJ ^i.Vlj CllljAl&^J^ 

ajil ^-^'j^- A_a ; Luia. jl IjjSij i\ ^J3 la IjjIlU Jli *LlujLlaJl Aillla_aj| «j|^aJl ' r - LgJUJjJj CllLlilJ J_>J I *■ °j'**^ ^ J ^* J PJ^J ^^ 'jT" '^Luiai tl ^-Jj 

Lll^clidll J Ja^\ji.l (Cl p j3j jjJ lis. AilSJ ojjj-oJ aJJ CllLlLaaJl oJlA j^?-j] jl -^J^l j>a3 A_lLaJl AJCjJ L-Luia Lg maL Ailli-Jl AJlc-VI ^-\_!lJLj 

(jA ^^aJja. A-a : Luia. jl ^r>>i'n (ilii Jc ,Ajjiia-aJI «J|jaJ| Jl 1^-la.jJj (ER) J L^Ji.Uljj aJ jll LllUilJj^jJl LJVV jj^* <Jj' Ajj^aaJl AjjLaJ^Jl 

PJ% j^i 4Ailli OJ^Sj ^lj (j-C-^ **..'! J ClA_lLa*Jl O^-J ^J% J* - "-'I J ^^ALlLaJl a_uiaJl IJA jl ^1 4*LliaJl (Ja.b Jj^aJl *> Jl^»l ^ aJalJlj AJj^uLaJl 

V W **J J '^-* L>* U^'j^)^' ^T^V"-! L_Lma ' r *- LP I g-a.lljjj L^jLaLua.! Xi^)«_aJj jjJaaJl L^-iJajiJ j)C IgJajjilJ ^j%j A_liJ Jlj Jil CllLlijJj^Jl jjj^J 

^CllL^^Luiai] i, ajlitlll 4-jLjlJ ^l^lj l^ijUaj 

CllLaJAjiaJl (j£j (JjtaJl a^Jj ,_5jJl jA Jbuj ^ Jl a-lLU Jill jl 4_ia liLj V La^j ,CllLlLaaJl julajj J kla ^1 ^AaJ V -Oj_a Jj^j-Jl J aUi.JjVI IJA aC-J 

J]| dll^aJt-aJl OJlA aLal jJJJaJLa jj"J a g jj 3 JIjUj ^ jl a-im A-alf-j A)!l I 0J^3 j^a jj^JJ La ^-Jj .W^'^?"' * J*^.' 4-llaJl Jj AjiUllj jlj^jl JlLaj'1 

Aii^aJl ^jiaa-aJ aJJ AjLaaJl fiJA jLla A_lijjj|jj| 4-^jJaJjl jL^aJl 4-aC-^jj LaJ jjlajUJj *LliaJl (Ja.b lL]. 
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jLu*aJl jl 2 jjA. mlj JJ^'I U^J 'L^J 3 ^ LSj^ C^ *^\ J* ^* ,_£jluLall A_llLc ba jJ^aJaJ (_£J (J-al£ Jg 7- a (J-aJI-a Jja.j jl 15-^-^. j' -^' ■* J '"J ^ 

ja-uij (Jlab jyP ^yjj'-^' Lj' ^j <J^ j J^ *^.J3-^ ^^ U^ il)J*^-V.J '*- u1 ^ L>* (3^- -4^ (Jib -^J^ l£^ (J-al£lJl (JajlaJI jb JjCJj AjJJjjIjJI 

-JjlulLj aJJ Jill CllLlLaJtll &JA (j-a J^^ \. l_l*_u*all j^a j V I Jjj L I alia ^ (Cjl-LajS (Jclij* AjbiuLai j^ 't J j )% ba OAaljll A_pAll A-llaJl J i - ! laJ 

.Ajjljll (j-a <■ — iJl (3* -^J U^i J (_£jluLall a_19 J 
J jjA-J ojj-^ J '^^'lun V ig'^\ J^>'ill jji^j iAaUall Jl b^iJl ^1 ila I i_mia Jj£ja. J) aJjIHJ ^Jill pbiJl j£ JjaJ -IjSJI (Jib Lj^LiJl 

. jS_uill J (j-aSj Jj ajjiaJl (jJaj*JJ LaJJc J^-ui Jj ilAjJjjjjjJlj jjA-llI (Jjaltia lla 11 
(J-a*J JJ&1I J oJja.jAj'l LpLaJl J£.^ U^ ^ . <jM' Ljj^Sj ^ L l1 > '"'^T-^*'"-' l-luia. Mj* Jj 2 ^ *; aJjLJJJ (£j]| pbaJl (JjaJ Jj£Jl (jl A^OlaJl 

IJA LiajJ Jl AillaJl A_jbj iia pLLil J p jSjll jjJ aJjJlj <^cjl J"«'J 



AlljJJ PjSj LpLaJt aia»_aj J g ulflij I g ulflj L_i]jj LpLaJl O^i t3 jl uga,a jl 4 - ^J J a ijj^ j' W^j ^ ?^ ""'I L " '"*'*' I jLulJVI ^-^> J LpLaJl J^* J lilLlA 

ilibjjjjJl cja jl VI .(jjLa-jj cP-^ I g 5aj la j jjjjjLajj a > iia U o^jLa *LiLkj| Clijl£ LJUa fi_P*3-« Uj^*^ L - J ^Rj_H^ ^^ U^J ^ AjalAil lHjLjjjj^JI 
^j^j jj^ (JL^. J jl bjjc- l£jiuj L^_jIajJ AJL^. J jl ^ - ^"J j a **.. I r - J ' ""'^ ^ * > *' t "- -™ia (j-ajul J Iajj A_iiiJl (Jib lIjjajI 4J| (_5^il ojba-J jl aJjUjI 

.AlSl jViA Jl ^^jaJl (jjKll au& J^aj*^. AJill 
i\ aJai ^ ajL-ilJl *LliiJl dl^a L-UAiLliJl ^JJjljil J AJjLSjI LljLjjJj^Jl pAJ jli Vjj iLaLaJ L-LuiLlJl '"''^'l J jL^JlJ V I A-JiJl JJii jl jl£ aJ *LLaA V I j>* J 

-( ^Jl (jjl^ll iiJ!ilA JUlib j aAiiaJl J 4 ft Juilt Lj^LiJl ^J^ jlj^hM J*J b* j 

Jll AjiiJl Jl AJjuliibj _C1]^aJ| Jj AjL^JJI J -^J^'j jl^)-*^^ (JailulJ jl^jJal Jj (C-^jJ ol j"- ' I J A-iJaJ^aj| j ^ jl - £uaj\ Lj^liJl jl^alLuil liiJJl£ j 

Jc CllLcLaa J^ laJ aJ j>aj tAja OJ_ja.j-aJl lajjljjl (JO I g mflj (J_)*^ (^ (JJjLa^jVI J Vjl l-if5 W^!"^ (J-^l J AJjlflil l^jLjjJj^J ?t-a-LilJj jL^JlJ V I JJii 

J jL^lJVI (JC ^ ajl *<M lHj^I - *aflll LJjJJj _OJ^3LLa p I ja.1 Jj aLuJAJ V I J 4_lli]| P I j^.1 J^bj ^* al_jjjl IAjJ La ^*J j . J*J L^Jl£j j^JJ *^ A-lliJl ^Ja-Lil 

Jc- plljVI pJJ (Jj L^K t flJJJ V AIlJIj aj^llajl Lj^liJl jl Ua L_JJjij|j (OJ^llJl AjJiJl AJllala J OJja.j-Jl j ,_^jiVI 4 ajLiljl Lj^liJl AJoajI^J (JbiJl 

a^a lAJja.j j^J j AjJ-a 4^ LtlJl j^a t flAJJ i . uSljjll 0^-3 4 jaUaVlj ^7- M j jy*jl A^jJ^C (JliaJl (JjJ > H Jc.J .^"-'1 (jpl^Jl a > Ha J aJjli lilb J jV ^ - ^* j 

L^iM L-Laljll AllJl IpLsJl Jy^J* A_la.U j>a AjUlli A-a^-a (Jlj|j|jSl 4 ajLilll Lj^LaJl ilij'l A AA jA liA JjlaJl J .1^-9^) *JJ V liUU t^Jl jp^l - » "^ 1 

. '^li Llib (Jl j3 V Jll AlLaJl b^UJl j>a 

Jc I Jai (J^juJJ ilia it <alj llliiJ J3 Adia. A-aJ jLj A-a^LuiJl A-llaij (c^jl L$'-"^ Cj* ^' . U? * ^ (J^juuI l-i^-j J^-aJ* jl A^lIaluJJ A-aAuJl AjiaJl (Ja-a. ^CjJl La 

aba jlj^luib «AiiU La jA j oj_jj-*a (jjjia.1 Jc AJjLlaJl L^ilUaj pbl Jc- Aa ^JJ^ Ada 'I b^LaJl jl LlJ PtjJaJJ ^jlajc j^a ajSj La (J^La. i^y*j VaAiiaJl 

?(jjlaJl ^abjJl IJA Li^U i> lJSI j . C5^' LP^' 

.Lj^LaJl J jjbsJl ^abjJl IJA lllCJjl (^31 1 j^A pl_LaJtJI A3>.^iH jLj AjSljll (JC IjSaJ aJ a^JV j>* J-all (j-aaJl (^-jLt^al jlj ^jV JjWl\l AjJaJ flLcJ jl 

AjlJjla a J JajJl ^JC r-jjJaj (j£j JaJJ AJ Ja, V (^ill A-alaJ j l^J JAa V Jill AjjJIJ JL*J <Ull jl A_l3 liLj V (_£^l j^J 



iOJJJ^ pl_Lkj| jjjja (JC jl AJLulJlulJ (Cill plj^-ll jl LgJjLllJ Jill AjicVI (3^J=> j)^ Laj LlaLuia.1 (Ja.JJ jll AJJJaJI JJC bjJ^Jl (j-a OJJJ*S p l_oJl t^jLlA 

b^LaJl (j-a Icjj J$i\ (3^i -^ 1^1 a-uiaJl (Jil-iLajJl aUaJ i^J^b ajSj V Jla L^ia jLtJaJl JJjLlll p I j^Jl plaJJ Jill ajl tJall bjJaJl j>»*J LtJaj] lilLlAj 

Jill j ^ll J -^JJ J^ll AJC.li.Jl b^LaJl 0J1A j^>>> j^j a-LiiaJl j|C pli^ll ^ oAla.jll I^JJuJaj b^LaJl 0J1A iAJjS oj^l^J llLaCJ Jill LlaLuia.1 J 

Jill bjJaJl a^Ia^Jj jl Jail JJjLlll 9 J^JJ ( KUPPFER) J^ W^Li. ^ a > JJ Jill b^LaJl O^A Ajj-aJl ^jjJl aUaJ J A-lajljlLill AJaa_a Jj'ii'l 

J^- j (J^._>i L *°.:^J Ajiibll (j-a aujiaij ojLiJaJl bjJ^Jjl (J>»« t < (J^._>i L *°.:^J J^i L a t f- 4 ^b* Q 1 Ol>* U^l U^La. J ajll -Jjjja (jc AJall Jj jib 

.AjJulaJl bjJaJl j j - gaJJ jl jjc (j-a a-maij ajLtJaJl bjJajJl 
l^llaJ Jill Clll JJ-o-all Aija_a jl a^jiaJl J \ g Sjl laj] LuJ jjJ JlU jl jj^ b* J^J ajSj Lj^LaJl jj 

^i ji^v. ji jii bi£-a jiAjj ji jjc j>a jiAIi j ( KUPPFER) jk^A W^- ^ ^j^* ^^ ji^ii ^j vi u^jc ljsj ji uaj Aiaij ^iua 

-luiaJl J _ji| j- IaC J LplaJl aJlA llul£ Ja iLlaLuia.1 (3^ ^-^ J AjLkli (Ja. p AJ-aJl (jlLaJl AJ^I Aal ^ ja.1 oj^i bl J^ laJ '* jJaj il^J Aj»_Jaj J [_kJ 
J^C jli IJll , AJ&S\ J AJjaJj ^a_j aj-iiaJl J jj ' "jl Ajj-a-Jl ojj-ill JJ^ (JSHJ-J ajl JaJl LjjJaJl j^a aJl AjSUI t c_aSJl J^iLill (_>iaj L^J jl£ Lai Ajall j^a V-ij 

.AjLJI J Aalj %1 ^^*Ii V A-aUJl Ajj-aJl *JJ-^' Jib (Jjj-ajll J ^-> n jl (J^aJ Jill LjJJaJl 

Jill j^ LpliJl oJA lilt HJJ AJl AilSaJl _a_uiaJl J L^^^-l ^LtJaCl -ija.j aCj ^All J _Wj^ W^^ * - *-^"' 1 jl » J laJ > aJ Jill pl_LaJtll AJAt ^all oJlA ^A Lai 

_La Aula. (Jib LgJ Iji-a OAijJj L^J IjJ^ala Lll^a jLLaJ LgijuaJ LlCj Ajiiil jjaJ jl (JjS«_aJl JJC (j-ai il^J Ijia LAAiJ*Jj L^J AdujLlall j£La V I jLlij 

Aja J j - >-*3 V ~' t "j J^3la (JSc j^a AJ JjV p JJ-aJl lajJailll |jA j tLjJjSj Adli jj^ij AjLa {_gA»JJ jLuljVI - ' "7- (Jib LpliJl JJC jj 



'f LlaLuia.1 j-ltab LP A*-£ tc^-^'j * ^ a-im Jllli 4pA^a ~J Ai ^J pAC. j-a I Ma <_£A]| 4p ( _ 5 _kJ U^ pJLlJI al*J| L-lab^a jA (-JLaiJj «* jl aAai *Ull jj lilud Vj 

ilgjja. j>^ ^ & "^ -^.J^'j 4 Vjl A^jilil J i-^fjj 4(J^»Jl Ajicli «.aJ lIjjajI jjj*j^)J (J] ojLjVI fl qc) J Iajj jlaAjVI J_J^* (_5^1 **..'! (jl ■ '*-?* J ci-*^ 

jo J^i'i'i £_ilaj| J aalJI LjlaJlj L^jIaj AilluLa aLuial Jj cJj^ *"j **.. '^ aj-uSjj aj oI^Jj! I j?-*" ajL^JjI Jj 4 J*j CJ^-J-i W-^ ^ & *VJ J ' "" J& ^**j 

All! aj LgJilJaj (jV IAaC ^_pj* LplaJl i_p^«-J t*lLJA .(_£^a.l b^-a. L_ S Ja j^ I fljajj AALaJl LplaJl (Ja llli Hjl AJ1 L_JJjAj|j .4 ^Jj3 ~ ^ *" ' OJjLa-aJl LpLaJl 
.a_uiaJl Ig 7-1 "^ J ** * J a Lpla. j-* (jj^-^ fjsUaVI - "7-M - (jJatJl 4_uiAC.) L*lb 'f- (JllLaJlj I g-^l'wj - uia \\ (j\ J£ La (Cl 4 A*J 

j^-VI j^aji-Jl Jc pUjVIj LplaJl alAcb A^alaJl djljljall iaAj Lj^LkJl jl jA jblc-VI J lAAa.1 jl L^_ia jAalill '.'?-j Jill 4-«^_Jl CliLcj^aj^Jla 

alj aC-Ljjj JAulilj _J-<^jVI O-AgJ Lj^aJl (Ja P'^.I 1 '"''tj 

Laj i4_la.b J (^A Jill ^^aJl lP^jI _>"=^ Jlj^-VI j-> (J^ J W^ JJ* L>°J U ^ ' ^ L>°J ^^ (J^I J j'j*^' ^i^*J ^-^ °jdj^ C3^. l-£^' L>° L$J^ 

^^aJl (jjKll aba. jljrthnV 2-^jy LplaJl ££*?■ lM ^J^- 1 ^ "*-* .jj'-~^ 1^* 2^ ftj^SlI j*^all ^ (jAlJlJl (jjl^Jl Ija lIlLc.1 ^jlill 4_ia^Jl ojSJl ^ 

Vj^^ 3 -^^ ^^^W^^ ^ *3 a ^>° V^jluLaJl ^ * ja j AjJaUJl aJlAj ojjSjI aJlA L-la.L^3 ^>° (JJ] 

_pl_La«Jl Ai^A-aJl jA ijjLiJl 7£_aljJiJl IJA L_1^.Ll^3 (jl Cllljjj jjJjLaJ 4_lijjjUl ^JJ^'M jL^aJlj L-jLa-t^al j] 
JJ^illlj J^'M ^-V. O^" 1 iSl Ja (Jj^-alij Ai^. ^ (jl^JaJ Alia. ,*JAJj ^^ALlLi^Ul A-alC jli Pj^^-^J (_P r^^- <& I (j^-f* lt 



^p Vii AjLul!) oifj ^UaII l^ijfej U^ <^ ^ j-oilill AJ^P AjS)>*j ^ii 4^U V 

^ LiaLa^jl jl (^J^-**-^^ ?J^\ L5* 1 *\j\ a jj jl jLLuliJl (Jj lliJa^J*J p\jjl£ t3 lj^ LilJ Cll^aJ jl j^a-Jl j-a jl£j Ljliaa.^La CllaJ «JJ (JiiaHll 2_lLaC Clljl£ jJ 

■ ->*■' U^ ^ L5^ j' CU»^1 
Ailaia ^ -1?.jJ j (jJJ-laJl AJa. a->^, ^ j^jJJl (^iiiS'nil jaj-Jl j-a alin aLlaJ I Al9 ( _ 5 ic jjlaJl plljj ^ UjVI J*>>^l l^J jj^J (^1 (JiiS'nil A-lLaf- jl 

\ £j\ Cj aa a lL]^J j-a AJ9 *LU*-a*Jl Lj^laJl jjaJJj p-LajJl ^ 5jj*-a 

Aa.UlaJ jCJll frlj^l J"° V! AdLaC *JJ t^JUj Ula.b Jl plj^Jl (jl lSHLljiIj j-alj j\\ Lj^aJl ^ ; /JjVI AC-^^A^aII 

J (J-ajJl (. a3jlll CllljLkjj cl^J^* ij-**^' J ^P^l A\a^aa_Jl Lj^la. Iajj LaAJc^j iL^JjJjuLaj (jiiajjll Ar^^uJ J aaaJS ^Jl Lj^laJl ^ | A-ulji| A£-JA^a11 

(j-lg_kliJl AjLaC *^C JxjI j-a Ajjj La-a 5_J^_Jjl J *-^J^^ AIaaJ ' f *- AjLa^)Jl AjLaXJ a\— lEj I aJJ t^lJAJj JjVI AC^aa-aJl Lj^a. 
i . mij j-J] g-ULaJ LaAAC A-lLajJl J (Ja.JJJ Lg JaJ A_pt»Jl ^jnoVill A_lLaC pUj'l p^^^-kiJl (j>»« t < AJajjiJ ^J^j ALala Lj^la. ^_A j | AjJuJI A\c^Aa_aj| Lj^a. Lai 

(jiliUJl A^LaC J L^jlkldJ ( _ 5 £j jJaJl ' " 1^ - ; - e "- (e-lj CIiIjLjVI (Jj^ijlj a-uiaJl (Ja.b plj^Jl j-* ^^-C- 

? obaJl AJ3 Jc. ^An ^ JaJ IJA Ja jaJ 
aJI J A n» o L-LuiiJ (Cr02) UJ^J^' -V 1 ^ J^J (O2) j>,!*^VI UJ^. (I)' J* (j,M ""^1 AjUr- j^ k_j^Jl jl L«£ bjl-LajS l_i5Ijj (jug nil AjUr- jl 

^jluLaJl j-Jj AJjila^Jl JJC. i . LLiliJI oJA la±> ^aJ pjSj ( _ 5 £i (JiliUll 3^-^ J W-^^' L>* ^ &jxa a t*J^aJj AJjUxaJI i . LluJjI aJlA J lLj laJ ^jlll dll^jjilljl jj 

lAa. AijaJ ^)JjLx-aJj i . ijlU^l| 
jja Lil^jVI AAaS jc CllLajia-a (JiiaHjl 3^^)-* L5"^] U' ^ L J-lS j^J ^kjlia _J$^ (Jiiajjll _)^_>« '("■ a^Jl J Aia.l^Jl (O9) LH? ' '^ J^ I **J liiLiA ^jjJ_lJ 

o^^-l JC- *jW^ W-^^' o^A J 4 jbaJl t^^-Cjil jl^JaV A_lLa*j| J (Ja.JJJ Lj^aJl j-a (_^J^.I 4^ja~\a liJLiA jl jCl taJl Jj (Jj-aJ jll OJJatlJl (O2) 

_p-LaJlj| TjLi. -^Jjjjl Lh-* ^Jj.'^M Ajj-aJl AJCjVI ^J^ 1 *; J Aa.jJ lAa. A^jLuia. (Jl jSlml 
A-aj^Ul Clll^uiljlj ^LjSjI j jl ljiILluVI A_lL&c pAqJj ajj tdjAJj ^ La a AJxjiL aJl J jja > na jV I (Jj^ J > *' t ~- ^ maHll ^^Jl Jj CIiIjLjVI cl^^P* 

ypbaJl ^J3 If- yl a j" I g-a.llaJ Jil jja majVI A^La£ Ajjjjllu^uI LplaJl j-a ^ r -j A ^ a LJ^j*J i, *q;^ 

V^jIajVI '*->J I'"- ba jj^J ^ ^_J JtjJ CjL^j _F*-\ *^"- AiliaJl AjIaj Ala j^ LaJl JVI ^UalJl Ia^-J b^laJl aAA pjSj l °J^J 

. JaSa LaLo JJ_>^ Ala V) alxJI AiiJaJ J jCaJI p- AlJl aUalll IaA 
aJ^iUl jja uiajVI (JSL fj&j A^J tS-J^J U' . ' : '^J^H ^^P^ ^' •' , 'l A-a ^lj-^l| Ala.j Cjl^ 3 '-^' I °^j V A-Jl Aa.jAl lAa. ^Luia. al Jalll IaA jj 
ALu£l Jlj (CO2) ( J^ a ojbjall b^yi J _A^ J^' J r*J%J 4 ^=^ J^ J W^J^ L^Laia.1 J jjA AjLa Jo IaAAC. Ajjj jJl b^aJl Aa.LlaJ jCaII 

■ -J^ 1 CH ^ (H2) O^JJ-^ 1 LJjd'j JJ^J^ 1 
^ J i^J3^)«_a *i^J 4pl_LaJ»Jl <■ JAt^ajl AaAlJ Aa.j J^ laJl (jLaail IaA jl jAj a^lia (CAll (_. aC-VI jliJcVI I'" j J J - "-j AAJJjjIaII ^JjJaJjl jl - <aJl jj 

.AJ AjL^JV (^lll J*Jl L_la.L^3 jAj p jlJl al kill IAA (jJla. Jill jlaJjul iAjjLaJb jj£_uLala a^Jl Vj (jJUaJl 



V jl^aJl OAA _j JJ ^** bjl^ab lla (JA L^j^aUajuJJj j|^a-aJl OAA p I^Jl AjAaJ Lla L_liiaj lilicl aLal aSlI jjLa-aj| jb^- j-° be- l_ajl t^JbA jl I *' J j ■ ■>■»'' jj 

«_JaluJJ V liJjAaJl (jC-ljll jLulJV I jl (JS*J (J^i tl fl ^aJa »''n jl ^Ij-Jl OAA JAJ^J IajI IjTjln'hin jla Jla_aJl IaA J jjlabJlj JAuJjIaII j-a IjJjSj aJ bj 

jl <Jj3u~a jjJ (J^aJl Ia^-J tjJjil JjJlJ AjLa aiiiaJl J LaaAC (Jj^aJ (jll b^laJl j-a A^ia. (Ja ajSj ^^.j AJj^_uJ (j£j AjI JAa J (J^aJl Ia^-J ajij j| 

jj'"J*Jj I^ojujLc jyAll ^JjuJaJI CllljbLa jLuia.1 b^a. J oJja.j^ ^^A bJjj Jala alJl aab^Laj ~^ al ma I J oJja.j-a Lilt haj opliajl fiA^i 4(jJlLaJ jl JJ^Q*' 

.A.JUJI apliaJl oAA aAb^Li. lilllaJ _>mJl «-VjA *_Laa tjJajVI Aa.j Jc bJla. 

j|^a-aj aj ; Luijlaj|j a jAujb'^aJ I j a jj a j - *aJlj JjiuilJl tdiJlaj AJj^_uiJ aJJ (Ja.Ajj a_uiaJl Aa.LlaJ {CAll AjAaJl j JJ ^'^ If ojAail l^JAl a_uiaJl J A^ia. jc\ 

L_Lujl_laJl CliajJl J a_uiaJl Aa.la JC- Ajjj La j^aj'j L^_la a_uiaJl Aa.LlaJ La Aab* ^1 I gJLLaaAJ fj&j ' ** 13 j (Ja J LA^ALaJ AjiaJl *_lialuJJ Ia jjc, {_5_ja.l 



La a jl Ajl jl LjlJI jl LilC-l L^llLaJ V (c^ J J** A j' a Q 001 0° ^^ ^jd ^ L5* J *L?^J L - J ^ J^J^^ ' J ^jj^l j)"* jjj^^ ** J ^ ij] .^Ll^ ^* L *°°* 
jA Alii jLa.Ji H .J* - "-M (j-a Aj&UlLa V *LaLuLa ^jS lAa. 0.}£»-&j| (jL&cVI ftJA JlSl lilJJl *_a LgJ je-Cj V pLlAC- OJ.JJ **J'^ j^-9 tLjajj ^jCjjl L^llLaJ Vj 



^Pljl) AkJilb jaLulJ *- < ^J' v (j! 
! JUpSU L£LaJl Aj ?j Sj gill 

(CJjJ J3 AjAuJl <* - olj ^iCj i^^il TrLljjj jy.J^* J (Ji-iJ ^il t^iij (j-a ^^^-uiLuil J- >-V- j^i aLlaJl jl^aluiV l-ia. 4-a^_aJl CllLlLaLliaJ I (j-a "] "2.^ jj-Lallia jj 

4_^Lk SjLa Jljab a^rtll JiUl (jlaLa Jl pi lSuJI ajlj ligJ 4 ajjLaJl J o-ij^J VLti (jj^j V jj^aLuaH I 1a j£lj ijLuij^J ji£jxJ| lIij-JI J] Ija 

aA\ ^rUlJV P laJL-UJ <_£Jlj| (1 24- 1 ) (e-ajjLaj| r-j A 't j.l^*U I J^ S-iLaJl °^* (j-aL^aHal 'f -IcLuiJ 

^aVI _>J-iIlJj C2j\ la-adJ t, J3jjj UA j Aija^Jl pL»_aVI cl^-^ (J-* 3 ^- f-^ (j^ -^J^ 1 24- 1 j^-^ ^J-^L^alLaV *_)&?■ a LpLa. l^jUa 

0.}La 'f- A-aJ*J (Jl aUaaJl pLaJ 4_aljaJ (C*^S\ jj-aLualj j£-aJ I Jj^3 .0.2a*-aj| ClA-lLaJtll (J-a J.. ' I -^ 6-i*-*jl (JC- V* .''1 ^ lajul p Lai J jj^JJ a-Ail jj 

jj£j ( _ 5 £J B1 2jj J (J^*-^ { _ s -1c O-IcLulJI ojLJl TtLuI J 0-2*-a]| 4_jllaJ j iliaaJl pLLJ JJJ (JaJlJI (JJjuUjII IJA ^AaJ l Jj£j ,? oJa-Jl Lj^La. lAj^ij 

,_^A^ A3^)«_aJ ^jlj-i I'"- Qj^* (jl L . '^J t-JojIj I g lc ailaJ j^Lal ^ ^^il T^V ^* i ^\ UJ ' ^ °**'^ .' 4-Lal£ ^jlj-^ ■ a ' f *- ijj^ (j'j ^-*^^ 4J^)«_iJlj OJj^j-a 

.a-uLaJJ ^LlJVI I-1A 4_LaA| 
{_g^a.l CllLlLaC liJUA (JJ Jaia IJA (_>uJj tLlluA Jj I \^ t "- -i^_)^ W^J*-^ ^ aJJa *La^aj 4_djla (j^Lal ^ L^ilUa^J pjSj a_uiaJl (_^a.|j A aJaJl L^Ua | ^ ■ ga^LaJl 

aI^Ij t^j^l ajL^ j^a Lj^LaJl (jjij |»jj 

.LgJLJiaJ U^i.j Lj^LaJl O-iljV (J^J V 5JaaJ| A_AoLailj ojLaJJ (JjLaJl ^jll I^A jl tiLj Vj 



SJ$xl\ Jja.j ^jJajSj L^-aJl Jib ^jj ^ill CJUAk!) jjS ^Ui jLl Jft 

liijJlj j . ^'f- ^^^Jj'VI ** L^aLa j pUt-aVI ^ t ^"^7- 1j^-->- (J^-^* LK 3 ^ aa.VI *^* 4 ^Jj^ (J ^ *^ ^ pLx-aVI /J] a^*-aj| (j-a (_jSHJj (cUl a j - ^ ^'1 pl^iJl ^ Aa.jJ 

LlaLuia.1 (ja.b aSj (^^1 ojj^-JI L^jlAa-VI <_5^ LjA V^jIsLa^.VI ^JlA j^a pUt-aVI {_5^LlJ V L "j^ . a-lx-aJl (J±a UJ^- pLuiij aJj^a JJC- LgJV 

(jilVI Allaia ) pUl-aVI (e-ij (J - -^ J O^a-aJl (j-a ^jjlj j^^I ^J bl a^.VI jl li.la.ja ~- ^ ll pl_l3l aJJ ^^IDl dlLlLaJtll (JC CllaJlj Llaa (JljxjlJl |JA ' r - <jLa.^U 

jl-la. ^ Aa.jJ jj-a_>^-jl l^*J L ( j.l*^J^.I ' 'Q lj " ' "** L - J ^^- a _) A U^J^ tJ^ J ' '""- Ljj'VI jjli pbt-aVI ^ 1j^-->- (J^ ' "J La (J] \ g JJ ^^ (Jj-^aJ La^JC ^J-kldT- 

ftju ^j (jjjj^Lui) i\ rtuirt i i ftjiLJi o^a ji jjai ^jJi jjjjLllujjj (ProsGcrGtin) ^5-*^. o 3 ^- jj^j* ^y* t^° (j^ ls-^V) ^^-^vi 

ajA^a^-aJl plJiJl ^ > ^J^^ 't"- JJjlllLj ^J^* 4 $ J ajS 

Jl-Jj ^>^ t^'V' W^ lP 3 ^)*^ C5-^' ajj^r^il ^Ij^ ^^.3^' j'j^l t3^° L^Wj^-^ J^~^J f*-^' L^.^)^ 3 0° L^Wj^-^ t3^l '->^ jyj^-^' jj-^J* j] 

(j-a^J t^iiJUj J^ Jaj| ^J >• a\ a J I _)JjLj p 3^ fJ^' L - J ^0 ,: ?^' fiJlAj ^jj <al,aj| *a*j>Jl (_]] ill! JjJ^£jJj| dlljJ^a. 0^^. jjj^'"'l j^-*^)* U^La. j)-aj frl - ^aC-VI 

pU_aVlj _>^ t^-^V' 
CllLlLaJtll OJlA (j£ L^^ ^-*^ (J 1 '^ jj^*' t ''l Lg-J L*J^aJJ ^jlll ^ aJalaJl d]V -!*-<" I iS.J^J '"^ *jJJ^.!. ^ J^^ "Sr| ** ^ ? J A ^ ^-ILjuJ ^)J I ~g 3J (JilljjSjJl jl a|^)j Laj 

jLlJ ^J-^- J jl£ Laj] Lj^LaJl [^.l ajSj ^jlll jlj^VI (JC- ^JJJLUJ LALlaAailujI ^jJjl (p^-9J - i— S_>*j) CA-* c3-*-^ V I ^J^ 1 *; (jLaJllLujI jl ^£-}JLj JJAa. jA La-aj 

a-LiLaJl J jlj^VI a^A Lg_J aJJ j\\ AjjlaaVlj ^jcUll 

(j-a C^-Uljyi CllV^t^j (_^J^.VI »1 >?->r-VI J i^JAaJ Lai AjIj^Ij 4ij*-aJlj Cllljljlll iLaJlj A_iLaJ| V^llaJ ^1 aJljVI jl J^ L^^ J^ ^J*rJ L^J 

jA ^_lj (j£ Jc J-^a^ J*^ JW^^' |*^' L-La.L-^3 jA I^jIjJaaJ Lj^LaJl (J^La. jl tlllLL^Jl aJlA J^l AllLaJl ^ Lj^LaJl jl Jjja jl^-a) ?^£- ls *-±Ad\\ 

4_jLkIi (Ja. 'OLa-luJ LlaLuia.1 J (J^ajl - gxaJl 0J1A (J$i (j'-^J (C^Jl 



?Ail) ^ jLuJ) *Lluu *j^*^t ><a! ,,,-vj ^ ^J^Uc- t li^i^ J J^J j^-uJ) aSJjUj ijp (jjla^!^j Jft 

a^Jl J J^'"'l a-^Ljj «_laJ (JaaJI J (J^"^V. aAiLaJl iUaJ Li^i _)^-uJ j^a a£_aLuLa.l 4ja.LlaJ La-a _JJ^I ** jj^ ' " -^l_J-a ' r - (CjlaJ P I io ajlSl |j] 
^)£ajiJ| LljLjjj^. Cl±jl£ IJ] J^JiJ lilJJl -i*-Jj "■^AO^ '— ^Vl j^- ga j|-a Ia^L&Jj ^j-a^Jl (JjLulJl J J^'"'l CllLlJ^a. (JilljjSijjl Lj^La. i " 1 JJJ iAjl^jJl J-J 

_oAa.lj oAa.lj CllLlJ^aJl bJA (J i^aaJ Lj^LaJl jl£ t *U-aa*Lj a| o^jlj 
jJJaJL LfcljJ jl » lJalLilJ Vj ji-^a]| J oUla l^a^a (JjSj j^lj tG-^jl V J J^ V J L^J (JJC-I V Ls ^\ Lj^LaJl 0J1A p j^aj-a J JJ^ajU ibla L_iSj LaAj 

_4JjLuiJ| O^LaJl (Ja.U J^'"'l CllLlj^a. JACj * - la j LJ_J*J jl Lj^LaJl O^J t, ofs i'oJ^a_aJ| 



ajiA jL^JV \ g * ,e "- aii*-j c^^j^l W^ 3 * -J.-"""*^. fj^* '^-L.j 3 ^ ' . ^J j^ I I- 1 * jl '-^ j j_)^j f-^l J *-^j .j^-^ ^^ u' (j 1 ^ jj^'.'m LpLi L ** , *'."i IJj-^ 

j.^AVI pj.^il Ja*j Jill ojL^Vl l^Jl J-^j^* (jiiLjj^'jll Lp^- u^j W^ J 'J u^ *j ^ J -^'J' j'suill jjj^ fjii V oai»-JI Lp^Jl o^a jj-3 
. L^jj^j Jjl J (jAjj^iJl LpLs. ^j (DNA) J ^j^-j-* ^j^li jJ^uijVI ( _ 5 -«-ulJ| jj^j^Jli .jS-uJl jyj^ p^J 

JJl ClLaJ^jVI CllLla (J^Lk j)^ aJJ jJ^uljVI aLuiJij|j iOjikliil &JlA L*kj *jSj ^j (JilljjSjJl Lj^A J (aLiLxJI '"'^'/'jj, 1 '!) ■L-gaLa ClLaJ^Jjl Aa^jJ- 4 

■J l Iq'u ii^ 4 9 ilA a Li-La ^ | a mSJ *J ]^*< 

Aj^ulJl (JUl A^Akli 4_lLi*Jl &JlA 4-f^*J f-^l (Jjjja JF 4-9-i$-luLaJl LOLaJl Jj *LaJliaJl jJ^uljVI ClAj^a^jA (JSj aJJ- Q 

jl ^J3 2iLj J^\ l-l&J 4_*jUa (^A J .J^- 1 "! dti3^4 f J^' CJ.:^*^ ^aS (^ J 'U^^J-^VI j^-a.J* J ^ Jj*^ a ^ _>°'j*^' '*~f k % ^-* L^.^ 3 "^ W^ 3 *^ 'J^ La-lAC- O 

.L^_ia _£-uiJl diUjj^ (Jj^.^J LpLaJJ l_jI^ojVI fdiajj j i=>_)-^ 
AilLk-Jl CIAjjj^jI CliLla j^ j^ iaia ^-uiJI CIiIjjj^ jjj A *j ^jii jj^jaJiH j ^ . >-.! a. 1 1 Lj^LiJLa Lul^klic Ig-aJia ajj V LplaJj l_jIjjVI &^a (j] * im j- / 

_L^Ll|j J LgiJ^'j L^j liluLajj 
j3£l jUl C^Uj> jjjii rJ 33 Vj ci>VI jIj-IIj cil^aVI J Ja^i V 1*jI La£ UaA U£j^' jl UJJ a^j-11 j-ljVl Ca .™'i V LpUJl j)-8 

al laijl IJA O-**^. (*J ^| .~'"^ '1 (_j5 -ijl^^ ^J^"^ U3^.J '^^^W-* C>^"^V. (3^-^^ ^ taijl I 1^-3 o^jl j Aj9 J^'"'l *LlulJ (Jj^* (cLuul ^J"* ^ ? "^ U^^-^* ^- a -^ c - 
(J-a*J LlAj tjjJLliJajl <J^*-a (j-a (JSl aJl ^ J^Juul *LiuiJ (J^alj (Jl i-ui^Jl (jJa^J*JJ La^Ic *LLuJ^C ^JJjiaJ (Ja*J| '^ AjJ^ia ^ (j^J aUaJjl IJA ^j-^* *^ 

LpuJi ji ^jljj (j^aj uj^j^' i^* ( Glucagon ) (uj^^j^) '*- a - u ^ j^-' j^^j* c^- ^-Aj ^l^i *>^ ^Lia Aijiaj ^bj^i upu. 

?ftja-Jl Jl Ojill ,j-a jj^ll t^J^S J J ^ LJ^- ^J -^J^J C5^- ^ c!-V. ^1 ?W^ a jfJ Ljl U^V' ^J^"U ^ jLaol J^j-J ^ji3 ^1 LpLsJlj 



j]LaJI Jja.j ^ J^alj J^J ^ ^jjJj^IIj ^jjJIj JjSjlaJl £jj J^aj ^1 ^Kll 

(jja. J AijLaJl ^ jLi. L^jJaju J^aJ AjjaJj ^*j AJjLaJl (Ji.|j AjajIlJl jIjajIj ._>- aJ *-jl '*-^'_>- a cJl^ 3 LlaLji^.1 J (C^luj ^cjJI a^iJ AjalDl ^ J ^-* j '^'1 ^Ji! 

J;LaJJ .(JSjuiil ^JjJ^ ^Jj-o-^ "SF-jl L>* CJj^' ^Jj^-^l ^ laia^Jl jl (JjJJ^jLi.) t3 - a - u V. (_£^l (jl^-^l jA J^Jl J *^&\ (Ji.b ^Ij-JI J 1 ^. L^^l (jl^-aJl (j] 

^JLliiaj aJ| J] A-^JJ (^^l -il^-ail ^"jj^- JJli ^JiW ^^A l"i1 QjUl) fiJiA _dlllila cLl^iUJ 2JaLi_a W^J^ a "'7-'! J <_£^i.V I Aj^o-aJl *LlCjVI ^J^ - ^Fj^^ a ^* 

J^)i3 aJ \ ^-J] ^jjLj (_5^JI (_C^o-aJl cJ 1 ^"! Ci^-b -^lj-*jl L ** ' ." ' (jl A_lialuJJ 4-lLaJl ^ Siia (jl ^j lAa. *La^_a iJaij Ua la^.^ *^j ta^jia H ^TjLi. J^)IaJ L J^\ Mjjoj\ 

j LjJjJl jjjl£j| (Jjl\ J ajJjjj^aJl CllLjjJJ^ j JjS jlaJl ) (Jla aJI (jjjia QC- J^l Jj ^j^-J (^1 -llj-afli 4^IjaJ| fiJlA L^Jl L_lA jj ^^1 j^LaVI 

^Ij-Jl aJlA jl JjSj i, o;^ O^A (JXa ^ JJ* ' ^ Alila .T^- -""^M /fiJ] A->_y. _>^VI ^J^* J'lj a-uLaJl ?7 jli. j-J] j|^o-Jl OJlA (J^lJlJ '^'1 J^>IaJ J ( j-JjLjJ^jl 

Va-uLaJl Jj A-a.JJ _>^-VI (J>1» Jl j ajJiaJl ^J^- \$ *>>»J -^J 3 ^ J>J L^J] cl^"^* (Jj' 
Aja J j ■ ^a3 V aXa^alj L^lLa 4_5jaJ| SojUll 0J1A (3^ jl J* aIIjVI *JlA Jo 4_jLi.Vlj 

(_^jiui^Jl Ijia (_]] cJjj,:^j . 'I ci-^j L * o .i^ t ' t "^\ij7' I -7-"- L_Lma Jc-j (J^^ 1 "! J L **'^'jj^ ^/^ jj^ ^ i—iUaaVI J'" -i-^i*^, cJjj.:^j . 'I j.:,: ^'^ j] 

Vpl_l^.VI jl frl-LaAjljl pbjjaJl ale J LuJ jjJ (3^J fJ ^1 f^J *jW-*"'j ^pli^Jl (j-a JU-ll 

^LaJala JJC- JI^ljIC CP-^ L^L^ajJ (Jj L^JljJ JJl j|j-J| JJJ 3^* ^ W^' ^J-^* j'l (j^J J^^ ^.Jj*-^^ *-^3^"^^ 4 J^J f*W4^ OJ-^jl &^A liilLal J^J 
Aj^^a If ™^j jl >JjiaJj j^-al LaJ Uj|_ogjlC J^\ jl£ jis _AilisJl (J£ ^*jj| (j£ Al*J Jj ■ ""'*' 'I I JA jl V] iCluCj Ajj|^kIi*J (jJaJ LaS LJ^L-aJJ 

_^ oj-iia (3^-J 'L^-^- 9 J^ aJLC- aJa-La Jja.o (jJa JSJ La |jA 



? Aiil JaLua ^ (j-aliikjl ^Jj *<»t ,,,-vj ^j^ajxjj Laijp CJJ^j ULa foj&ju J& 

ajJl (J^A J (xij^a ^J aJlil laj - ^3 jl (jJaia^la ^J aJlil laj - *-^\ jjjjij (jjjJJI _>^l ;J-"*»; LjLl^.^ LJjL-^aJ 

-( _K]| L_ijUaj j^a *Liliaj 4_la^aj »J| tail - la jl jj3^)*J V LaJJ 

a^JJjS(_g j^ I L_ijUaj LgJ La£ ai-HaJl J aJ| lail - la laJj ga i_LujLujVI '^'1 ^-JljUaj j^a 

jjj|^jJlj| J *J <^J Aa^jJ ojLaJl OJlA Cl±]l£ IJ] ^JJjI^ljIjI J Aa^jJ JJ| 4_IlLulj| O^LaJl A_LaS ^A aJl i-* - ^3 laJjJa ' r - -icLuJJ J]| (J-alj*Jl aA 1 j)-aj 

. ImaJl plj^.1 £^> J^J plijjVI I^Aj p-JI )->» ■ ^ J P^'jl Jj J-^jVI (J^aj»J 

(Jj^AJ TtAJuU ( _ 5 £J 1 ■ uSjI laJJlil; La^j*i L_JSj| L **'lj7-^ J OJj^j-ajl 2 jll jalmVI '^J^ VI (J^Li. aJJ jjjl^ujl J O^jI^jI ^JjLuiJI O^LaJl Jj ajjiaJl LJ^J*J jj 

^ ^^, ^ iaLu^VLj J^l Jj ^QUJI j^ljill Jj J-Vl L_JSll Ja*J aJ ^jll jjAli ^aJl Jl OjUiVI A-Jlji^VI OJ^VI J-jJ' -^ Jl ^1 



-^»" J 4_j| ' - Lla (jLiuVI Jc- tiJLj Ijlaa. Ja > >n (jJjIj^Jl J 4-IjLuJI ojLJl O-^jj -LlfulJ (CaII *a11 la* > >> J plflJjVI jj .* All * j»" J O^Ljj Jj 

.J jiJl Jc 4-aJ^I jajIaIII AkjJ J (j) djj-Jl Jj (CJjJ j^VI 

J-aaJl J^l ClAljjaJl J laH t^AJj L-lIlll J 0-jja.j^Jl llj^LiwJl <w_fl\_Jl ^J3 Jj (_£JjJ ^IjfljVI IaA tL-llSll ^Ijajl J] (_^-ijJ j»a!| lai_^a J ^IfiJjVI (j) 

ajjiaJl (j^ aJjLuJl fijLall JjL 4_LaS Ajjji f All (JJjW 0° u ^ J) JjLuiJl &AA J > -"' : <-^ AxJj paHj lallaJ aJ k_il_llyi (J^.b J 4_uJjfa_Jl JjLuiJl 

aAll tail - *a la±t *a J '^M 4j*±j (CAll Axil JjAll (j^j Vj .(jJLlila JSji ^UalljVI J L_llSj| ClllaJ J-alkJlJj ^-jJ^-M ^jluLaJl Jj aAll tail - *a (j>ia^.*nl 

(JjJjU O-jLaJl &AA j£Jj " j^j" &La_uLaJl ojLftjl Lg-ia jjSJ (/\0t) (c-*^ jJ^Jl J -L^aLa 4-lla. Aa.jJ 4jLaJl &AA Ja i tail - *all (jJaiaij "^ J^lLuJJ Jj 

&AA AaJJj AJ_\j| J jjaj jjll jjUjjJjj.la.Jl 4_Jjj^. jj^i ^HjVI jl^-a JC OAUU <_£J^-I O-jLa Jj JjaJ*J O-jLaJl &AgJ aA1| laj - *a p Uj* jV J-^-f 1 J^"^* W^ 

AaU jj-aJ^Jl I JA jV 4_J A2*J JA^ W^ (J-^ bJaJl ClAj j-a j^J I &AA U^J 1 ~U.I" t **\jl?'*l """i oAJAa. Ajj ja. JJ <iUi A*J JjaJlJ <_£a!| JJJJ A-a AjJJaJl 

AlajJjj jj^J jl! (AOE) (_ s -a^*jI ftO^' L-Wj^ 3 U^ 1 "U^^J^?^! t3 -a-uL«Jl i. flJAa^a jij JjfLllj^i Jj AjSJl jA j jij j>>ir- J (Jj^lj ^=jj <^J 

aJ (jli t (J JLliIaj| oljluLa (_!] aJl jail - ^a -L±uU la±i *aJ (JJjIjjjJI ' r - J^Jj 4 _J^- V I ^dllaJl J& J (Jj-aJ^I I "*l* "] -{JJiJlJjjJaJl ^Jjja. P{C jaJ jA 0Ala.jj| 

a-lll tail - ga A_La£ JaiiJaJj (JJjIjjjJI (j^aliul ^-/jjinnjj-%. *i| 4_jjja. *_a jLaJ V I t^A aAla.jj| L^Ililiaj aj^ja-VI bJA (JJjIjjjJI 

j|j-Jl OJlA Jja-J P-^C- jjli 4_llCj 4(jio*Jl l^ Ja3U «_a Ia J ja. jJ JaJJJ-a j|j-Jl OJlA JJjlj jl J* 4-J Aa-VI ^ \;' t "- L_LaJj p j - IbjajI IJA ^ IjJ^J l-a aA I (j-a 

JJalJl |JA Lljljiaa {_g^^.| j^J^* CJ.!^ *^ ' "j ^1 ^a^ AjjIj^JI 4JAL^ajLj Aa.lj jl ^k -l^-lj - ' "7- ^ I^A Jja-J CJ.!^ "^ ' '\l ^ L^J^-VI ajLaJl ^J=*J f-^C- ^'''J 

Clli'jJl (JiliJ ^ (j^alijll OJlA (JS -ij^-J jj .j»jjlll -lie ^ «JalJl LllljljSJl JlLkj'lj ^ill l-iKL ( _ 5 KJl ^cia 4_ljl£-al i^C ^ (Jl^a. Vj iAjjIj^a-Il 4iAL^allj 

-{ _jL*Jj ^ 'l\ a^Lil *Ull <-1l^3 (j-o jjA^JjJ^Jl l_ljjIjj1| 0J1A (JS jl liJ ?tjJajJ -la.lj jl ^J -i^-lj f-^ 11 ^- (^J 



*> aiala AAJjIaJj *La_ulJ V I (e-ij i — al£ jl^S-aJ j-la > a£ jV I (JJ ■ ""'J*' ' , La j liiJJiJ a LtLaJl ^ 4_a lhJVI AJ^ijJ *LaJ^Ul ^Ij-aJl aA I j)-a (O?) U.I? "^ J V I ^»J 

(J^l£lLaj| iUalJl jl^jl j-a ^*J (_5^JI ^-iiJ <_£Jj.lJl jl^_aJl jA J j - -^ ^_J *La_ulJ V I J LpLaJl jjj j.!? "^jVI (Jaj j^Aj <iliajj| O^J ajij (C^jli 40J-aluLaj 

LJl ^-^ LilJVI ^k aJl ^JjjlJua *L±ulJ plajjl OJ^ilxa ^>^*^J ^-^ LilJVI ^j 2_Aj!)lJI jja Lil^jVI A_La£ (JjJ^ -^*^ .~'"?^ (^ 

JSaJl tilLaJ jcJll (j-a jjj .(JIjIjIjSII iUkJ'l (^Ic LgJ oj^a jl ale Vj ^j V (jjll Clllj'n'ljjjlj JJjIj^Ij Lj^LaJlj A-y »niVI ^ Uh'ill I^A pi j^.1 jl 

2_lulJ plijjLj aUajlJ J^VI (jiaJLJj A-^ LilJVI ^ Lib galj J3 <ia.lJl jja > ^ jV I 4_lulJ jl_J aJl jLjJJ-U aUaJ UL ^CjJl jlj^l iLajl ( _ 5 ic ojjSllj aIaJIj 

_5ji_Uiaj| AliLa. ,_]] a^Jl j^LluJ (^-jV. ^^ -^J ^Jj^*^ ^ *^ ak J -a a-uiaJl (-JaaJJj I 1$ Jj iaJl ^ ^JjJajiJI 

La -iajjj I g ^^ Q*^ jl ^JLuJjJl I g Jj (Jj-£aJ ^jjll Lj^LaJj t o;^ aJ Lj^LaJl (-JJ *Laj£ia 4jlL ^JLuJjJl CJ J ' ""J j A ' <3j J ^ j'^- (c-j) J^- L5' CJ.: ' ""* J*^ L **'."J (_5^JI l-« ^* 

0J1A j / fljj^j V 2_a_£lij| j^Jj l^-JC Clla-lJl j^-aJ (Jj - ^ all I j^a JjJ^ t^lLiA AiliaJl j^ij .a^JJlj apljSjl ajja 4-llaij (JjSj jl j^-aJ Vj -fcJ * ,'*'J LaS AjjlaJ 

jjJ AjLla. <llia (J%*J jLulJVl "^ aJj| ^ji (Op) U.I? ' '^ J^ I ^^ W* ^ J '"^j"*'! ° H J ^LjSjI j-a LpLaJl j)^-aJ Jj«-kIiJ jl (_^-jJ J J?-J V 4-a-UJJl 

_<-a^jia. ^ji *LaJajVI ^JlA (JXa ^J^-J Jaa.^Lj jl 
ail I J-aLj L^ljaJJj J_aa>j AJa. CllUjl£ (j-a jj^Jl <_^i l-a (J^ jl L^ AjLkli (Ja. aill J-aLj l^JjaJlj liaLuia.1 ^ji La (JS jl lA jlia ^^1 4_a_uIJl j-J] (Jj^aj LJA j-a J 

.^m1\ j*ji 

^jJIjlJ all I (Jjli. jLj'I j-a jj'I L^jIjJ M«^ ^ lilljlSj l^jUjja. Jl L^jLjjJjJJ j-aj LALj^La. Jl Ig'll JaCl (j-a *LlaJl aLuLa.VI {_5-J Jja-j-aJl ^j-C^jJl jj 

Ua 4J «j1uj jelmaJl pLa^VI AJ J j - ga-aJl ^jUJl ^LaJl all I jA 

P^aJl jjj*jl J*J U-^jVlj CllljLaUl J 

24 ^.Vl jjAaJl ftjjjui 



ajij ,_5j^J| pLcjll jlAa. jl_J IjLjlSI ^-jV ojjLaJl 0J1A IjlLjj *] 998 Ac J L_llallj L±a. jJ jjjuaJ I J (JJj^ ojjLa. lilljIkjVLj IjJLj pLalr- Aju^I lillJA 
jlia. jjjH' lali-Ujjl Jj^ i . UlL (_Jj 0Aa.j A-a^_aJl OA^J ^jij V (iijjUJjl ALuJ^I jl Vj i^j-a^l pLc-jil jl-^ jjj'*' '^ (J-aJU (C^j| (iL_j2Jj| \| ' H^jl jljil-J 

..uWj-^ 1 

aJl J Aa.jJ (G^ jl^J^J AJSliil CllUj^J^Jl Vjl cJ^.-^* tA-LilLillJl 4_lLaaJl OJA J J J Will lila. Ij-a^ij ^^1 jujll Jl JSj.il I J IjLLjJ jl a£j_LaJj 

jiLajJl jLa-a.l_J *LlLa«Jl 0J1A A-lii-UJ LiJlLaJj *LlLaJtll AjI^jJ frjt ^'1 (JaaJ ^^Jj jLjJJuul jljAa. J a J| jo*i t a V | 'Aj^-v VI j JaJJJJ (_5^jlj (j-Jj|jjjJl jjl^l 

LaAJJli aJ| J jjSj ^lll jliJ^J JSlill jj-aj^ll jA J^a. Jj| jl J*J taJalJl I . LL3 JjlLj J^-VI jlj 1-^-1 J JJ J^-V I fcSlj^S J^?^ Jj' ^J^ Cj\ ' - U^ 

Ja.Jj liLjllJJl (jJa-aLa. CllLuja. (jJajUfl liLjlUJl (jJa-aLa ^-ULJLj ^Liail A_lic L_±a.jJ La-a I lla A_liaJl jlAa. L_SjaJ jLjjjjJl jl-^aJ a J| jo*i , tf y | oj^ja-VI -Wjjjj 

a.La.jAjl jjLa-ajla AjLaJl J LgJ^a..} A«J (j I r' ajjJl Jl a - ^a jja J-aC (j-a I g -JiC L_LaJ La I Ida LJJ*J l^Jl£ ^j-aAll pLc J] pLulLaJl Cl£Lja»Jl Lj^La. J 

A-aj^l ja.1 ajjJl ^-Llljj 1AJJ (GTP) rSJ^W ^.J^l (J^a-aLa ,«-alaJ Lalla. jLjjjjJl jjtll AjILIII <ia.j^Jl Jl JIaijVI ajj Jl^. AAaaJl J A_ijl_lll 

J^UJl jA Jj^VI I A* jV fc^lli Jatil A£ja^i jyjj^a L_!AAJ J^aJl Ia^J pUSUj 4A_ia_jLl±l| a_iLaJ«J| J 3 ailaj oAjAaJl ojLJl oAgJ jl < j l>* Vj CGMP 



ViJJljjjaJlj ClAJj^j^Jlj LplaJl q* (JaJ A_icljJI ClA£jaJI cja jjjajj i *q jS 

VjbaJl ^^^jil IjA *> ia.1 - <a (jA j ■ ^ *<» 'I &JA jj^J jl (J^-aJ (J* 
Jj CljLlJjaJlj ClAjj^J£j| Aa.jJ <_£^lj A.aJjJ J-aj AaJlJJ LaJ LplaJl L±L ,_£jj| Jj»_kjj|j j^^jjl pljj J^ *-(^-^ tAala Aala liLJA (jl j£jaJ| (_j-a 

. JJjU»J| fiJA L_JJjL-aJj L^_ia (J-a*J (J' IJ~>J jll j£La V I 
AajaJl 't~- OjJUul LaUocIj dLijjaJlj CIAjj^J^JIj LplaJl (Jjla. (5^1 J*J JW^^' IJ^J^ ^ ' ■ ^ ' ""* J* L^^Hj ** ^ a-im *Ull j] t3 - ^al^ajlj 

.A-jclJI 



AaLjjI^ll Ajjlalll CjjC- (jU-il ^^aSj i^lj JLla 

Jj AJJaJI jljaJl CllJja. AjSJ^aJl ClAjLaiJl fiJA j 4Ajj|jJi»Jl t oV >-.ll j i ; * i W*j ClA-lLaJtll jJJ^La jl (j-C^J Jil Ajjlaiajl JJC- ,_£jC.jj| ^^A JjiaJil AjJJaJ j] 
J j-v^. ji| p jSjJ jjjj^a '"^J'-'Vj U' """*'! W^^ U.U ^JJ liJJJa (L^jL-tfalSjj CllL^LjaaJl L^Laa J j - >-*3 2iLj (Ja*J (jll ^ aiaJVl CllJjaJj A_la ^Ija 

? jVl AJa.^ jil ^_a Li .aLUI 
Jl l_ja Jj jIjj^J a]sIj]| CliLjaj^Jli (J-al£Jl ^^.jLj L*lja_u AjLaaJl bJa J LplaJlj ClAjj^j^Jl jli .^U Jl J ^ijil oj-* Alaj-Jl oJa 1 j jj ■ ^ 

jbjj Jaj LjaJl AjUjII AjLaaJl J J J?-J-a Cjr^J^ L>^ (j' ^* -ka.^LaHi 'AjIjjJJ 1 ojLjVI ^»' ; * AlkiJl J jfij^J A-llaJl jb?- J 5 L^aj^ia Jl IgJaLal 

^■LaJjl Jj (J- <aJ jl Jj jLuljVI ^-^> CllLalia (Jib J Uai JJC. (j-a i . ijlL, J| aiK. Jj L_lA.Jj 
AjJjjjIjJl Ajjlajjl due ,_£Aa Aij*_a IjJ (ji^j (J^-aJl 1^* 0«-I_)1j3 

2_^LuJl ^Ij^Jlj CliLJjx>j^Jlj Jjjluulj^ll Ji« ajJajJI jIjJI ajJI L_iia_j ^ill J 4jLalil AjLjjjJI ^IjJl jia.1 j&j ( ALBUMIN ) a^J^ u! 

(^ill <J_uJl ftjLall t^jlj liua. ^jjiaJl (Jib ^Jl (jfl L^J^ f^ ( PENICILLIN ) jj "11,^1 L&a AJj-iVI ^Ijjl (J^*Jj AJjlj^>^ll ftjL-oaJl ^ ^l 
4_^.jlja CllLj^a^Jlj AjjI^iJl -il^-Jl Lai 4<-al_uJ OjLa ^jA ^jlll ^jjljQ- >-M OjL-a*j| (j-a J J - laJl p" I jljl J& J 4-LaJU \^'l j»J% (-5 ^J \^'l (Jib A_lJj L^-JA^- 

_XuliJ| Jo 3_IiuiVI CJlA lja.jialj jVI IjLUla L-UilllJl "LJK-aJl [^ 

?AJj^VIj A_1J&.}J| jl^aJlj 4_aLulJl jl^aJlj AjjI^iJl -il^-ail (j-a (JS JJJ (J^)^, jl AJ t *Q^ idlljJl j^a jjSjJj AJ alC Vj i^-J V AJjjaJl (J^a j^^JVI-T 

lalLij j\ Uaij jl jj^ fi_>-a CP ^ "-j"- - —M L^J^Lal Jj LgXaaJ Jil jl^aJl (J - *a jJj 0A*-aj|j 0^)i^aJlj -lAil JUJ (Jjijj LJ^J*J i, "oj^ tiijj j)-a JjSl-^ 

?L_LujLla ^UC. jl^iaJ I g S _J*J jl _>-aVI A-UC 
j)J ^-Jl^uJj I g JJJ Ij3_>i3 jl jjJLlJalmJ V '—S^uia i . lJalj jUjJljb ^UC. aliS jU ^a_aJl CllaJ AJjJVIj A-aLuJl ^l^aJlj AjjI^iJl jl^aJl Jj ajjaj b]~0 

?3 Jj'U^ll A-La^j| ^^A Laj L-LmLlaJl j- dBJlJl Jj (J j - —j'1 1 ^llc i . LaJ OjLa <cl 1^j| |j3^)*J 

^jJlj -7-"- 11 JJJU^a jU^a^JVI j^Jj ^ - aj daiHaJl CIiLujIj^JI j^a J^3 Jc- I j' - — aJ *"*■ 1 ^j'j CJ J ' ""* J '1 i_>nLj| j)-a JJ jS J j^-aJ V Jjl CllLajLt-aJl oJA 

dlljj 4_C^aa_a j)-a j^^jll IJA jl AJ9 liLj V La-aj i J j - gmJl J-a Jc- aJJiaJl J AjajJajJ a jijj Aij*-aJlj OjjLJl OJlA (JS AjJ (lIjIjJ j)-a jj^J 

.AjjL^J^UI oj^SjI m->1-^ jJ^aJbtJl L_lj <GLa_lui (jj^l (3^-^J ' . \. ^ r^- 0, r^*-^ ti>1 laJ J3U^=S\ J A_lALlLa 



-AaA*-aj| J>»"- aJ (_>klJj cJ?-J 3^ ^ '^.J-^i ^'^J a pLlAjVI jj^ jbJ AlLuJj (JjJaSl JJJ*J (Jj^iJ! J J^"J L ** ' ." ' J^l AJ^VI J'"- fr I J - ^Vl laJJ ' HJ jj 
t'"'M JaJlJl O^C-LuLaJ aJJ Clll£jaJl OJlA (J£ Alll *jj jl {JiljlaJl jl ^bfiJl pt-Jj'l L^£jajj A£ja. (JS jj i^liJl ajjS lj_>" ~^ ^1 > .^ | j^a VHa (_5JJ ^-S^uJj 

<— a^jjj J]| ajjiaJl J oJja.j-aJl CljLiijjjjJl Aa.1 jA jjT- ' & j V I u^ ^Pj3 xjLa cJ^^'U L^^"'j L — ^ ^*3*j1 b^Li J jja m£jVl Uj^" 1 fj^ (j^J . ' L>*^ 

t flllij LHJJ . jJ A '1 U^J f 1 -^' J (jj? ^jVl ^bjja. (JSj Jc (J-a*Jj jJJjla.j.a-^jl ^—aAjLaJl jJJjjJl A-aLc Al*-aJ AJjuLJ jjJjjJl I^Aj t jjj^la. jJ^a 
jl jJa. t u£^U ^lauJJ V fij^a oJlA j^Jj tLll^LjaJiJl Jj -la.lj ( (^2 ) jj^*^! «■_>?■ L>* J^l U^. (j' ^ ftAJuU V AjVUS jl dua. jJJjla.j.aJ^jl Qc 

A ha a CllLLa^J V] Cll^Lia*j| Jj (J ■ ^-> J 

j. Vll JnjJI JJjiJ* AJla. J Lll^LjaJiJl Jj jja. > u£ j V I (JSL ^jJl jjJjJa.jJ.aJ I j ajJl Jj jja > ti*N j V I (JSjj (G^Jl jJJjla.j,ajg '1 jaLal JJJ*J *$ Ail ^jlajjajia 

jjaJ L_ SjxJ <_£jJl jjJJja.j.aJ^ 11 iiJJj£j aiJiaJl AaljaJ La Jj Jj£j| j^a jja majVl (JiJ J jjJJ jia. jJ-aJ I (JjjiSJ ^_ SjxJ AilaJl OJA Ja 4 ja.VI Jj 1^ 

V t **^"- aiJiaJl (jjljJ U^ "* ' "°J '—Sjxja iJJJJ Jcj .oLai L_*j1^ - gmJl J jja > aa j V I L_Llujj La^i lAa. ojJJa o^bjj ClllyLia*j| Jj jja majVl (JSj AJiJaj 

pLk^J Laa L^ljalUj AJj3_ulJ (jiiijjj j)aJ tdJjJ A_aJa L^ajl La^JaLal J Lajb jbjaja jJJjjJl j)-a jLc-jjJl jl^-9 4 1 JA (JlLa P^^^ t'*^ laJ jl j^-aJ 

J (J-a*Jj ^CJJJ ,_^ja.VI dbjjJjjJli 4 jLulJVI ^-^> J ^J^-J^l '-^-jLliJ j^)JJ I ^_iVI (j-a-iJa CljbjjJ j JjJ I j^a jlil'l ^J^-a LaA jjjjla jj ^'1 j jjJJ jia. jaJ^Jli 

L^lLaJ AJl jLuljVI ^-^> J ^J^J^l "^ J.. " ^"^LaJJl J L^J Laa3 40jl^_aj OJ^AJ L^LaC f. b V A-ajl/Ul CllljJ-a-aJlj CllLL-a I jaJb j AjjUxaJl L^JaLal 

LaC AJLa-luJ jj-ajbul L_JJ Jdll jA aJ ^ - *ajl I IjA L-Ja-L^a iMa AJJLt ^all JjJj iUajJl IjA (Ja jj^J jl (J^a "^ \ JJ 1_JA j)-a 4 J J j - >-*3 V OJjaJl Jlc- LaJA* J " 1 *^ 

_ jjL^aJ 

jj^aJU ilaf (jlaJ V lP£ jtj °>ait 

1 7 4j.V1 : Jaiil ^j>^ 



\-g_l3 CllLajLt-Jl L_LLiia 'f DNA (_5^ *LaJliaJl CllLaJjjVI (_^A oJA fT. 



'^J *- iC ' Lff^ ^".1^ ' ^* I 4_lLaC iJJ 

NUCLEAZ j 1 -^^ t^-*^ fi>' Aj^ 3 lj DNA -W>^ c^- ll^ji <*-j .^jj <^i ^^i ^^1 - 

.p l^)lj| ^ 4_ajL»_aj| aJlA L_l£_JJj ~J'"'H ^LLilJjl ^-JIjaJ (j-a ^^,!^ ' ""'I 4-ajI*-aJl T 1 " '"*'.' f J% j£9 jlj-La-li^ 4-a^jil jL\ ^JJjl L^JLlAO 
(JC p-LLijVI I^A ^-^ > ^-jj (dlliuija -J^-ui ) -^JJ^ (^5^ ^ w ,! pUaSjVI j]-9 ' -JJjx^aJjl 4_lLaC 4-£ \ " 1J W <_£jJl £$J>^\ ^ l-^A L-JJjj-oJjI ^ 3 1L V J^J 

^ pLkiVl jy— 5 «> d-Li ^l c^jj'VI .J* jli l*i jUjl; ^1 jL^Vl i> ^ l-S ( DNA-LIGAZ ) JUJ DNA ^i LJi> 
^jIjI diLc.|^)aJlp(J-a 4_isj£j * ~\:"- - *-M 4_ajL»_aJl ,Jj Uj' "" J '1 U^-^ ^J*^* j' ^ ■■ ' . ^..^ L **'^j'l J^ C5^ *J* '■— ^jSj**" 4 W^ UJ-V. j' -^ ^ UNA 

((DNA^^- 

{ _ 5 -lc-j (DNA)j*ljlj ajJaiiii LliaJ l"lVnl JlS (^1 lIiLJjjj^JI j^A LllLkJJJVI oJAj (DNA) iltij^- 3 * (j-^- **-^J^ f J^ LllLajJ^VI eJlA jl L_JJji]|j 

l J-Il^jjI -JjJ^la j)C ,_£jlLuLaJl |jlA ,_]] aUalJl |jlA (J- gaJ (jl (JJaJliJlJ (_K1»-J ^ ^ - ^» J (J^.l^lLa Ajlj ^UaJ L^LlA ((DNA (^ ** . LtL "^ CllLajLt-Jl L-iiiia 

AjIc^ •^'j'k'n Ljajl LaAJj^.jj ^JJJVI J j^j '*- a J^. (DNA) -^J^-JJ (DNA) J J^J ■ 4 - a J^. rSJ^*^' J J^J j' ^-^IjjI J-* u*^ 4 l^j^-^i J^* ^J^^-J 

■ J •*"* ' a "^ ' * U^i q ^ lia 11 J a^. o 

*.&'j c^ 1 ^ j j9-j t> ^ ^-^j >V -^'j j' L^ fSJ^Vij (DNA) ^j^j ij (S^h 

jjjj15 4J y^ j^j^lj Plj^Jl ^ lA 4Jj 

26 ^jVI - ^jjil ajjxji 



JULSfl JJ^LyiL CpuW &A<&AJ 

ciiijLiLi cIj^Ij j-a-^a ij* ^jj^i a ^* ji *^ *^ j,:jj . j^.:^ '1 ?"^! ** j a *^ ***""' j (DNA) l5' ,~'"^ 1 ' " ^ t~ * it .* j^^ ^ u^ * it a L °jj l i^*j 4 f-^1 ^ 

ljUli.1 lAjUlkl jl i^Jj^aJl apljS ,jk ]aA Uai-J V -01 ^J^ l^a. j'^ maJl " jj^aJjJ " ^jjJl j* jl.jli.VI ^J^-J ^j% (_5^lj (DNA) C5^ ^J^ 

i^Jij^iJl ^Jj Uj' ""* j " •**-} **..'! t^ ^r^VI J^J-* j* l5^"1 fJj^3J cs^Wj .P 'j ,~^°.'j ^-i-«^ ^-3-^ *— ^jJ^jI ' " ] I jl .. a J^ j-° '^J-* LP 1 a ,!^ ' ""* 

a-jL-iJl lajJa^jH j I^JJ lAjLija tL-jLa^Jlj| 4-aJalj pLb (jLa AJlL* I^Aj t J J - ^ 2iLj L^.Uljlj ^J% *J Ia Iji-a ~^ °jj <i«l£ A5-iJ ^-Jlj^iJl fiJlA lj%J ** ^J^ - ""M 

^ '"^ gJl j i'*^ laJ J* - tail ^k ^^\ iLa 4jV *^^J7- a 'I CJi*-^ ^.Jj frA 3 -^ *^ U^-° L5^ ° V°*^ f^J L$'^J C^J^ 1 -^! J^- i^J-iaJl ^jLj (jjC-Aj (jj^jjjjl J I j^J 
(jLojVl j] ilj^^ J^ g laj j JajJaAjll |^J ^ >-.^l|j a >Q*^I) ^^A l^J aLla. Vj (c^J*^ pLj-aC Clllji (_j-a jj^J (-5 ^l djLljjajl (jl -jj&JJj iAjj|^ki*Jl 

^J J" I U^ 3 ' (j-° ^J^Jjj'-^' Clula ja'j ii^J 1 A^j ^jjll Ajal^iJl i**il jK^. i|j jLalaVI j-UaLuil ^j j a - — "^ (J^* ^jj^'M (jj > ■ ^"i j ( _ 5 llaia ^JJC- Ajijjjljjlj 

.iiaJl (_>^^J (JiijLJl j^- lujI i . nil Lul ilA^lujlj iA jl£al i " ! ■**< j ■**< LaS ~^c.| la j ^Llil -^ya J£& r-^ '^ 



Aiaa f=-uiL ^j%j (DNA) ^,:^^; (j-iaUaJi djL«jLi-ji tdL jj jjj^Jjj (RNA) ftjj^' t^V. y=^' ^ '"^'jjj^i Aa.i ^-i^y ^uia^vi ^ic 
jii ^ii^j(DNA) c^ ^ ^'^ * ii£L«i l^ 2^* W^^!j W^-"" ^ ^' diLajk-Ji ji ljl^i lLia^j j^Jj ^^! ^Ijj ^'^ ^jjjVi i^a 0° ^^ji*-^' 

JllLajia-Jl (_KiAJ A^LaaJl 0J1A (J^La. ^LuiJ J3 (JjSj 1 g Jjl g J ^1 l^ljI^J j>* CllLajia-Jl f=-uiij LaAAC PCjl YIvIFRAxF Jl^-aJjJ (RNA) f^.J^^ 
J ^jj| 1 g > ^■'j; iajl^kiJl JaJJJ ^J dlLajia-aJl LJVI j^- '<a (j-a La jjU-aJ ^*J CllLajLt-Jl ^cJ^kjj O^cLuLaIJ) (^ F L I O Q \J O O IVI Q ^ ^J ' lt J.I ' . ' lt 



^ 



CllljjJl OJlAj -C5 CjJl j^a *J^ ^>J J is^- (J^^-j PjiJ CllljjJl j^a (JJa (j^» jj^JJ (^l LllUjjaJl iaJ (RNA) '■J.Pg'l (^^-a-^* (j^' ■ULaJljl aJlA j 



LJVI ^J^-J r^-J Uoi (Jj-i A_lLa*Jl fiJlA iJJj 4*LaJ^Ul ^J^J 4_aJ^Ul CllLa jla-aJ I jlaJ J j)JJjJJ £rL*jj .JJ Jj( |™\ |\ /\) jljJ-aJjJ jl 1 lla ^J-JJ 

Jjiljjl (JM jj* jj-J A_llj g-l jla V I L_LLtLa (j£ LfrlaO 1-JJJj ^LSj^Jl^Jj JL* LgJI JJO idlLajLl-Jl 
^jAj 'LgJ tj^J ^ L - J 'j^ L>* (JL&oVI eJA Jg k** (jl j^-aJ ^S tAjlaJl (Jib OJ-li-^-aj JaSa 0-i^.lj *> jUll^j Ojiai V] (^A La CJljJai (j-a tli u! j£j La (JS 

AjJ a oj-iIaJIj AjAkJ J ul > tia I j AjJlO OJLg-a j aIc-J (=0 oJ A£ jL^aJU j oSj (jl i . La 3 (JLaol 
iLtllj (JSaJl liliij jjjJajLaUj AJjIjJixJl l *a a - >-A j AjS J j - >-**■ V (_C^JI ^ jJJjI |JA l ** ! j jS JjI ^^A AjiJJJaJl jl jjO-JJ J j Ja**J I AjjJaJ jl^ajl j£jj 

.{jj-iullj 
(JSaJb AilLa ^jA jii l *o a - *ajl J AJJjJLlU^UI CjIjJlII L^JjaJj L **'l j^* "'1 * *' ' J "'** AjlJJJaJl jl jjO-JJj tl^J jLa-jVl (J^*-^ LJ.:^^"U ^^-^W Uj^J^ C&* 

JjA-Ulilj 

'LuijJ-laJlj AJoljJl (jLaoVI ^JlA (j£ -^'n (_C^JI jA JlxJj AJLa_lui <&\ jV jj^ laa a ag l&Jj 
J|; ta^aJl A_lll a iS J oj-a jp-iiali i£j oj-a a (J^aJLj J-^jVI J Cj| jLaLiII (Jjla. 

3 ajVI ; jjjLxjjI ojjjji 



? Ua*Jl t£tiJ ^UWI kjkLJ cjAIj* 

jii A^aLaJl LplaJl «_a Ajj-a-Jl A-lOjVL Aia-ulJ V I &^A JaLaJ La-lJO lilJJj Aia-ulJ V I (Jib LajJJjj (_£j£jj jjj£*jj| Aj|.JJ J AJjJ ** a LtlJl£ jj^* LiaUaO jj 

<^vi ^ ^ij^ii ^ OSTEOCLAST ^a^J %tj jii ( OSTEOCLAST) j ( (OSTEOBLAST ^ 

(OSTEOCLAST) £lju£&jiLuJjl Lpti LgJ ClLalS jll fiJlA a-J^Jl C*i j nC jl 1 - Ua 1^'llnulljJ OJjUl CllLaJ JJ V I (J^.J^ (j^- ^JJ I^Aj AilUl 

(j-a»Ji Ij^j AjjLJikH Aja_ujji jii ija ( _ 5 i^j (j^Jjji-ii c!%^' **i >■*■>! lU*j ajSj (Jj (j^i jo L_iajjj v(OSTEOBLAST) cii^^jjiujji b!)Li.j 

^ aJaJlJl (J^J^JI jjj^jj iUaaJl ^-aj jA Lj^LaJl ^jiJjS JJJ L^jl^aJl 
Ljujui j*-A\ jj% J**jl (j-* ALi.j^Jl oJlA ^ jV AJjilajl A^a ^ A^>>iljj ajJJ^ jj^J* (OoTEOBLAoT) Cli^!)Lj jjluJ j V I Lj^li jLa^l jj 

. jljj'VI aJU. Jj jjjSjIIj ^Jl Lj^U. j£ J.^'i t^lli jj^i jj*^ ^>^*i Jj ^^K^^l J*s^ll J.^j jl Jj ^^Jl j>a jj^I jjjSjII QjSj jl aj V 111 i1^> 

3 aa a^Jlj jbj^Jl p\ laC j-JJ JJ^I LiJajl LJJJUj t JJaaJl ?tJajJl Lk^JJ i, JjS I SJa LJJ*J tAjjJajjl (jaijj ^ jSj J'"''l *JaS. AJC aUaaJl Lj^i jj 
(j-a iUaaJl A-ll& jj^J jl L , '^J Laj t(jjjiajj| (Cl A^J I * A aC AJ9 L_S3jJJ jl i ■ LaJ ^CJLlI L-LluLLJI dj3_oj| jA Laj iL^-llc (J^juJJ jl ^-LaJ JjI (Jl S -"'^V I j 

_A-a^_aJl OjHiJl fi-l^J AJxjLlaJl (jLaC-VL j^a jijj ^lla AJ^ilaJl 6JJ3 ^jA OjlLaJl jl jjfljaJ LJaJlj 4A£La_uJ 
LgJLacLj ^LjSjI AJ A-UaJj-aJ )C'A\ ^jluLaJl Jj JJaaJl *jAa. (Jj-^aJj L_LluI LaJl i**'3j'l J (JcliUJ b^LaJl JjSj CljLlLaaJl &JA L-JJJJJ J lala (Cl lLj laU V 

LJaai ^1 jjj^jjl Jo IpLJj opli£j 

y JaJaial lj 2-LlJVI J^ SjjSlI ^Ua*j| b^Lk rn ., 1^ 1 UuS jj) 

A-oj^Ul JJjI^lJl iilj ajjLaJl J Uj'j^' ^Li. (JO A-ajLl-a jCl L^jJ J-^J j'j^' jlij'lj JajJaaJllI Jo OjjSJl LgJ JjjJ dlljj j^a jj^H jJl AdlaJl jj 

.A^LaJl AJC 
OJJAJ Aja.jJ Lj^LaJl jl Jo (JJ.J I^Aj t£ljjjj tiOj Ala JJ^I jj^J ^3 (Jj t-^J-la p I J jLulJJ (Jl* L-Jjt^ajj jLuJjV I ^-^- J (Jj' b^LaJl JJJ^-J jj 

.AijLk 

AJ ^jSJ jl L_LaJ V Laj AJjiij jl L_La_J La LpLaJl a^JJ (C^Jl j^i AJJjLiJl OjjSjl OJlA L_lakL^3 jA JL*Jj AjLa-lui iill jj _i)!ll jA 



(JJ3-JI jjljlilj L-lIaJljl (Jj-uLJJjIj (Jol£lJl aUajJl j^a oljj La jj^Jj AjjIj^aJl i. JAt-^aJl A yfu ijj^ ^P"^' J ^t^-^ U^ ij' L^J^ ^Pijj'-^' ^.J 3 ^' UJ 

^jjlaJl aJlA J^jJj J^ laJ AJJj^Jl JJO (Jjj >-lam lajJaaJLllj jjjujLJjjl jj iA^lJJjjI^Jl AJ.lt .ajl ajjJajjllj ^jCJ - >^J IJA (JS 4 jj^Jl Jc- J laJ > JJ (C^Jl 

frljAaJl aJ| lHjLjj^J aJLaJl oJA iAjjJiJl j^a OJJJ^ ^?-J J J'" jj^* LaS ajaJLa J-aljSl (J_La a-lil CllLjjSj a^JJ Jaa VI jjiil J="^J Jj' (_^A a^Jl Lplia 

. jLulJVI fiLl^J lAa. A-a^_a 
JJaS I, a- - ^a frlj^aJl a^Jl lHjLjjS JJaS jV A£ja. JJO j^a LlaLuia.1 j£Lal j^a JJJ^ J ClliajjJ AJlJLjJl AjjjlJl OJlA frljAa H a-lll lHjLjjS liiLaJ aJ jj 

.AJj^-uiJ jjjIjljijI (Jib plj-a^Jl lHjLjj^jI ili£jakJa Aj^jjiajI aJiA Cilia, bi tt-^ln dibj^Jl L^_ia jj'"*' jll jjjljjujjl 

V AjlILJI AJjjlil 0^_J frlj^aJl aJ| CjLj£ j^J J jl bLa ^-jjia-Jl Jlj^jJli 
Aja-ulJVI J A nil I j^ Ajj-aJl LpLaJl AuLia LJlo Ajjji]| bJA ^SflJ J^-uJl (jJoJJ-a llo plj^aJl CllLjjSJI jV J^ ' "M ( _ 5 _CaJa llo J^ laJ aK^ulJI OJlA jj 

-t5 -ajJl Jj LJb^-1 Jll ImJVl IJA (C^jJj 4 jjJ*l] A ui\ maJl 
(JS Jo J-jLall JUJl ^III jA P^^-kJ (J^ (J^Li jV t JAt-^aU l-ll*-aj Ja*J V AJl Aja.jJ AJLibj AJJIjlaj AiujUla pL±a.Vl J dlLL j^lJ I j jJaJjl « ;^-^^ 

JjJaS j-o (_5JJ (JA j'*^->jll ^^.jli Clljljjj j)-a j^a.j]| (^^ J L^IP L* ^-y 3 ^— lljLald £-Ud (jii (C^JI 

. jAj LjjJlLa j" <aJj| tilSj i . 'ja n jjJjS jl-ajjl A^-jl P-3 

4-3 icilLJl SjjjuJ 



<_£j^* (^1 jia. > A j V I ClAjjj^ Jc (j>)jqll ClAjj£]| t3 ic^ <■ J>J°> .$.|j\AaJl sJl CllljjS (_$jja 0^ 1 *^l "'>! J LpLsJl £-±*^- Jj (J^L jjj> * t1< * J^ ^ UJ 

pl^-ejaJl ^Jl diljj£ jj .ajj^JI ciAjj£J| ^ jja.j>Jl (HGmOQlODin) u^J^j-*^* t3 -«^LJl jyj'jjJl ^.J 3 o^- ^j'**'! f^'j '^ Jl J '^j-J 15 -^ 1 

(^1 plj\a.VI (_pa*J <Lk|j j^a t ^- L >_P'' ^^ plj\AaJl ClAjj£j| j^a (%90) 4jl-Jl J jia-uU J° Ci-^AS ^V j)-lfjLa.j.aJgll (J^J L^a-li^aa. llLaAL^a 

dilji liluLaj jj^jL^j^jgll jj -t5 al£j| jia. t A j V I Jc (jiajSj jl jj^jL^j^jg 11 (j^j ^^j Wj-^j^j-^* oljjJl (Ji« ,_£j^.VI Lj^-^Jl J -^J 

.lSJ^-VI Lj^JI Jj d-^v. ^ jja-L^ jVl i3J^ V J^- (jJ-oJ t^l ^j-^j jl jjc. t>j U '^ lj jl j>> j ,r> ' ^ jVI 

-( jiLaij| J^^La. l>* ijl J=*-^J (JjI£jI u.!? ' ^ j$ I ^ *.:. (*-* 4-^ml **\: L^aLa Caiai >-*< Q±ijb.jj*i£ l| — >- jSj 

| Jj La^ jA 4_uiLuLa jj-1 (jja > tl£ jV I tJ^iLa ^ "JJ^-* A-* t—Lml "J j^^J UJJj . J ^ £-_jla-Jl J laJI jj 

i**il &j^a a * ' "*< \; W M <^JjJ ci-*^* <J^' J-uisVI &^A t-ljAaJl ^IJ 1 gj* cJ-**^* ^-aLa J_uiSl lftJ3 Aa.jJ CllLlilJ jjJ I (j-a p IjJl 4-*-Jjl p 1 A *V I (j-* jj^*\; 

j£-aJ 4_^Lk Ljljjj Lllllfla 5-lj3?Jl (Jil^S (flJUU L_1A|j>> tJIlaJ ^1 X^aLaJl dlLj^lSJ 1 ^ llllc-j^a Jl fiJlA (HGITIG QfOUpS) "(jr"^" 

<J 3ja.La. ^ (jA ^jlJl ^ja-mJVI ^j jja. t ti*N j V I ^L^ajIlJ pjSjj i^J^bl^Jl (JA* L^J ^jjLulJI jjJ jja. t u£ j V I Clllji ^c (J^ajSlI j^a t^^-a-J* CllLcj^a-a 

{_g_JJ V ( _ 5 ^ll J* - *aj| ^jS AJ&LiLJI ajJLaJl pl_}^l ij^ P J^ (_>^^ '*-^ C5_)^ ^-^ (J-^L^Jl JaljJjVI I^Aj 4A_li-a*Jl O^A fXlA ^-ll«-a *Llulij Ljljjl &JlA ^UlUS 

.taJaS (Jja luLa ^J t aAt-^aJb Aa.j (jjuaLllll IJA j\_J (JjSlli lil ta \j^- J I jJatH-J 

jjj jja LtiSjVI Clllji liiuLaJ jl AjJalmj ^jdll dll_J^l£j| i " ! .a jl j^jLa.j.aJ^lj LlujLLi I jl£ ^ y.|j^^.l| lIjIjj^jI (Ji.|j LllLi-a ^^l ^^A 4JA> >-l| lIli uj! 

O^^LaJj jjT" ' aS jV I CllUj^a. If- LJ^JJLLJ jjjjl^ J A Jgl| U*?-^ C5^' C5^ L *°^—l| ' " L> HJJ j - JJ^ > tl£ jV I (C ^J'^ (JXa jjjjl^ J A J^ 'I ^.^-^- ^-^^H L^' "CJ^)^ 

j]£-aJ V ^3^-^' J»UajJl IJA jl (J-JJLJ IJA (j£j jj-N>AjVI LllUjja. L^J (JSij jl 4_lic^ ^ J>J (^l j^LaVI iSJti ij' j^jjl^j-ftjg ll ^jJ-i1n,nj i^lj^Jl ^b j)C^ 

^jL^J^UI <-aicj ** q!^- j iill ^J^-J 1^- cJ^- 1 l^ 1 * O^rjl .cS^^'j U^l l5^ ^' L^ . jj^~ "^S ^^ U^ ^/'lj'"» ■! I *oV>-ll ^j^^- aJ jj^J jl 



Jj J- gaJ jl (Jj3 ^ La J I 4_liaVI ^jljjVI > *' f *- J7-"-**j plj&Jl (JC ojLjajl j|^-Jl oJA (J_^aJj lAa. a^JJ^Jl <J^)J*V1-J (J^a J| C-lj^ll ^j'*^*^'^* jl (juiHJ LaAJC- 

A_llaLa_Jl 'ojLJl oJlA j 4AjjIj^J| i . la lJ| (Jj t JuVI jj-a A_LulilDl lJILulJI ^j^^- ?Jai-U If Aa.jJ AJ^aJl ^**'ljj* '"'I (Cl A_JaLa_Jl O-iLJl *■ ' "*< CllllJa iJliA 

t jjjj^)j| (Jj L^J^a.J » jj aJ JJ jUaJlj 4_J^)J*VI CA-* ^j^V^'^M pIj^JLj AMjJI AJLajJl jl^Jl L^J (j - >-*"*< i " lia *LLuiijJl lJJLulJI ^Joiji L-LiajJ l^Jl 3^*-^* 

OjLJl (JJ_jIa (JC L^J (JLuLaVI J*J A_Lulillll Cllljjlll jl lJILulJI ^ ^IjJJ V (_5^- ?T jl^l t3-lj ^.J^Jl -ilj-Jl fi^A ^jh ^k (JlaJJ 4_A^_a 'AjU-^ iJUa j)^lj 

.^UaJl JajjJl 4 j t **i (^Aj IjLb-H S I L Y A Jj-^l 1^ L >0 ^jJj J^' L>°l r 1 ^^ -Mj-Jl -^_AJj t^jaLa Jl 

o_j-a 20 (c-jj 1 l>* J^*^ J ' "^ cJ-**^* I A. ' Lt t^- 1 ^-* Cj^" V 1 ^^. ^° (jiiaHH Cliljia rzJa^ji If aJ^- u^ i_3j^ ' ^ t(jiiaHH CLil^Ja ^^-j u t^-^ 

(jiaJl jaJ 4-aj|j ^.J^- '^Ij"-*^ AilaiJl oJlA ^ I Jj > l! jl^cl A-J-a^J ^jl^M ja "^ ^alluLa lAJ^)laj 4_J^)J*VI ^ Jj^=t ^_>^ 0*-?^. ^-*-° oAa.ljll 4_lJUj| (J^La. 
i^AjVI (jS Aa.jJ (^1 A_JaLLJl ojLJl Lai i^C^ulJ t_^aj| (J^l J^-J ^-&J*^I -^Ij-Jl J"^' ; j^jll 2_llaUa_Jl oJ_Jl A£j^. ^-a-jJ t*lJjS iAllbJl jlj^Jl ^jlJ 

J i lluS c. AS )a. , _3 Jal aijilS L^J taJjj 1 j 1*-%. i lilii a3 
^ jaJ3 ' J> lia tf *^«H jl-^Jl Jj ^.J^Jl ^Ij^J AiaUaJl 4_llaLa_Jl ojLJl (J^J^* ^^ «^4j (J^ 5 -^ Jj J ■ "' : 2jkl4. Jl ojLJ\j aILJI ^Ij-Jl c!*^* i-JI^j 

, _jL\ Jj j)^ (j-a jLulJVI ^ L_jL-aJ ^Jl (JU_ulll (^.J 3 (j AJ-aaJl ?r jL*- -^J 3 ^* jl Cli^-^aill 2-* 

*J^a (j-a LllljlajIlS O^C ^aJ If OJ_ja.j-a ^^j L^J J^SJ Vj^C- jl l^_J (^jJ 1 Lc I L^ilLaJ V Lg-Jl f^-J ^ J'J'" (gAulJ ^^1 i**'ljj« '"'I jl i^ij (3f^ ^-*-° 

Jj- <jj *_lJ alj ^j^jjLiij l_LluI LJl oLaJ'VI J (JjaJua -u£ a_uiaJl j- ^-'^ i — Sj-uJ Ajjl (J) CllluJjl IJ] ojLjJl j|j-Jl aJlA jl L_Sj\aJ 4 1^-aLa-a.lj ^JjLLa (jiaJl 

.ajjII Jj ojLjJI jIj-JI oJa 

*Lalla_Jl L_JjLaJlll *Ljjj cJ^Jl y* Jc- pLJjJl 1-g-J PjiJ (Jll CllLlLaaJl aC-j jlJl j>a jjjLJl J jLJ^I Jj W^J 3 ci*-^. cj^l CllljUa_kJl oJA jj 
tJjaJJ L^JV AiliaJl AjI-1J iia O-ij^Jl Jl-C- ^ laL (J-aaJ CllljUa_kJl oJlA jl liLlS Vj (J-al£Jb J-aaJl I g al laj ^aJ IjLjjSj J Xillla_Jl Oj\^a.VI ~| iklml jj 

_Ajj|j^aJl I, JAl^JI j^a XiuliuJ (Cl LgJj^J jl a-JalulJ V Jj LC-J^ LaUaJ LOlLaJ (Ja.j 3° (J^^ 3 ^! L>* ^L^JLj 



jjjj^ll ALuJ^I (j-JLl tJjj 4_j Jl j)-a j,!7- ' ^ jV I clHJJ . J^jS I ■^■^J ^ A *U^ J W^ -2 ^ Jj LHt> ' ^ J^ ^ L^i fj^* ** '^^ 4jJj\a. (jA j)^ Ja-j-a^l <JJj\a. jl 
jjj jla. j a!& ll (Jj-oJ La^Jai 4AJj|jlaJl Jj^Jl ^JJ^^. ^JC (OO2) Uj^J^' -lLu£l ^Ij Lll^LjaaJl ^clL' ojall o^A (J^La.j Lll^LjaaJl Jj ^ 1 >i oja (OO2) 

.((J2) j,!> * ^ J V I ^Jj UJ^J^' JJjjSI Jlj Aa.1 (^Aj ^'iqjJ^j i_>^J«-J ^J% dl^*>>all Jj 
j&j - (jjLlj (C Jlj U^Jj^) Jj% '^^Jj ^Aj^" ^-y3 , T k ^W U^*. I Lafr-tJaa J (JC. LaLaJ jjHalda a jjJJillajJ ^J% (5^1 j)-lJ Ja. j-aJ^J I pLJaJl i, *Q - g>J 

%> t> ^ i^i ^yiThe Great Evolution Mystery " ^1 jj^i ^ " ^us ^ jji. - j>ui i^ ji^i > 



\;>^l JIj j^f^i J) JjaJSj JiJl b* juj JJa a*j Slaij O2 ^j i :^"'^jV i *-* jL^j'VI Jj c!^* Jill o-iUA] AsjLa. *jjj?- a-iLJl &jia jl liLii V 

-Jjja-lJl jl jk \f 1 j ajSjj <^Ojj| q* ^P-C- **->J j J*"' lP^^ J^*" U."j . J A J& ^ ^AO^ ij] ^-^^ .J^.- 1 ?' J* ^^J 'fLali&Vb ojJAa. Ig-LuaJ La-a jjJjaJl 

.tal jjjj£J| aluj^I JIjj jjt- > ua j V I klaj ajSj Vj ojLia-aJl ojLJbj ^J^Jl dia^l J 

jbla-Vlj JJ^°"I (J_La CIiIJjJa^ LgJ jj^J jl (j-iJajSj (jLaob f jSj 1 - 1 jajJljja.Laj| CllaJ V] (_£JJ V 1-ia. * JJ« ' ^ "4-ijja." (j' ** "^-^ A " J .J^? 1 J* ^«J" 

.jljSjl iLajl AOJ^dj 

.AJjjaJl ftl^J J^JaJ (G^M O-AjlIj jjlaJl <^cjl Jj <-*Ib A-a.jJj -La.1 Jl ^gTu J L$ja jjjj^iiljj -.g'llj^. jjjJjLaJ JjuiJI j] 

(Jj-aJ 0-la.ljJl pljAaJl OJ^ll J ^jJ <_£JJl jjjjla.jA.l3J I .HO jjj (jj^i-a 900 (J] Ci*-^. <*-^Lui U^Ls. jbjuVl f""^ LS* S-lj^Jl j»-Jl Cllbja £^jjj ij] 

&JlA L-Aa-L^al pbjluil jj^J 1 g».l A ?- UJJj . J A J& ^ '"—^AO^ J-iC ' J^ iJoVl J \_JAaj |jj (jJl ^Jj'^.'j p J" ^-j^'l A_LaA I ~g 0* U& (j-°J j J.. a 300 J] 

l"i! Q, <aj|j 1 - lA Ij^'l 
jJJ^La lIjI jj-a-aj| fiJl* L_Lt UaJ jl *_lialuJJ V I ' aV ^l j]j UjljAldO Aa.jJ V p jbil j^-aJjl IJlA jl i " lia ^j^-lj (J^* (S^ CJ^ ia-Jalj AJLIaJl j] 

. jLuiJVI |»i*i-> <Ja.b j-jjjWjAjg 1 1 

. jLuuVI ^^ O^b ^l_3^° 1* ..^T - J ^ °,!^ J j."j . J^jj 'I (3^ <_£^ J* ls^-*-^ ^ ^ aJ.m Jill j] 



^t-JV 1 i" - ^ i 4,1 ^ tr^ 1 (*JJJJri^ ^WJJI 

jj^jjj . JJ' J "°*' ^-J ^ ^°^ ^Jj f J^ ( *Sr^ Uj^ 1 00 (j 4 J _)% ^-* dlLlLaaJl O^J PjSjj L^-J ^J Ha "^ V LlaLul^.l ^i &J£& CllLlLaC A^.jJ A&Jjjl ^ jJl U^^- 

j)^ . jj j^- aS aA^luLJ La l^-la j (JliJlj ^J% La Ig-ia j JJJj^JI ^clL La Lg-la j AiUaJl ^clL La Lg_lai I Sja Alliliaj LJ^JJU (JS a Jjj - .a dlLlJ^a. (j-a *LliaJl 

CllLlLaC jj^ JJ jS j ^j5J ^3^' ^ L>* j^)^* L5"^' L - J ^0^*^'j ^J I 4_liJ=La "LJ1 4JjJ*J I * j£ aJ (CJu\ (fjjj^.V) -Jl 4-UaJl (Ja.|j *Llcljj| lUjI JjS Jl j^- *3 

jj^a ^L kjaj ^1 djlqjlnll l_jSjj L^jI LaS L^lijaj'j im^ll ^ I g u 'o^ili V ^1 Lj^UJl ^^_j ^jSj (NzOZOm) fijji ji i] t^ni-^ll j^a ^^Jl 

Xjjjljjlj lAa. *La^_a ^jjjj^V ftj_^' W^ fj% L5"^ f"^' A_lLaC jli |jJ _ jLuljVI ^-^> ^ J^^)-*-^^^ ^ -"^ - *-~ t ''"' 1 i ^u\ Lj^laJl (J^" 1 *.' ^3^' ^*^ L^JaJaJj 

A_l*_liiaj| AlliLi. (JO ^ ajJa a *^Jj L "-J ^ a? a (j-a Ajjj (J-aljaJl LHjlALkjJI Ale (J-aaJl pLLl P-^-jJl L^-J (jJajJlJJ j^jdll *_LuJjID| i_lLaC jl A_l3 liLj V La_aj 

^*J j^Jj L * \|7- ** a - .a ^ (Jilajl O^VjJ ^-*jV *Ua.j>Jl 0J1A jl liLj Vj jj*'^ ■! -7-"- O-^LjjJ ^-^^ -7-"- -^jjj U A ^^ O^-^^)-* J J ^**^J ' " ^ J ^ .Jj.J^ij 

AjLjJI 0J1A t t5 *jJa]| -4 aa^a Jl «JLj (J^uiJ 4 aa^a jlj ^jJl j^^I IJA pLi.jj L_LaJ IjJj JJjSil (J^uill li$-J ^a-jll -7-"- J^ Xa.la. liJUA ^j^J 'o^Vjl 

a£ja* JIjsVLj Ijjjs o^V jll ^^-^ Jf^l ^°^' ;>; Lj^LaJl jl£ 'oj^Lia 4-aj^Jl ciiLajjjVI jlja] I-^jj S^Vjil ^jU-^ -^*^ 4 r*jJjJ^^ f»^j^' (J^J^ 3 0° ^ 

lAJJ L^jjj^j 'o^Vjil Ja-J JjVI J""'l f^jVI pLllI oLj^La. ^i ja-^-jL 1/40 ^ .'"'*'.' f-^\J^ J.I* ' ^j fj^' '■^-iLajjJVI 0JlAj (jLacI (j-a L^jiC L-laJ La LaLaJ 

.^JJjJa.j a_uiaJl <Li^3 \r. JiLaaJj >j *J'l-'l * ^ a (Jj p ja. jJL >^.jjl 

OjjSll AJ^J jj^J* ' " \|"- 5-iJaJ_jJl (_!] (J- <aJ La-lAC 4-la.b J CllLaJJjVI O^A aAalkJLJ j^i ^jlaJl jlj±aJl i_>"lj 4_a^ia J Aa.jJ (dlLa j j jjj V I) jj LiJaJlj 

jCjlsal] jljJaJl ( jja g j) ?tjSiJ Jj l5-^JJ La-a AjtiaSj pUaiJl IJA (jljJa.1 ' r - ajJflil L^ilLaJ CllLaJJjVI fi^A A • ^JjJ^ J ^-J"- aJl pUaiJl (jljJa.1 ' r - 

^ji .AJLc- OpUSj ^-JljUajjl pl^V j^-aL^ialLa (J-aC (3^.^)3 ^ J J ' ^ J (J-a*J LlaLuiaj J Aa.jJ ^jlll ajaijl A-Laa. XilaVI O^A J ^*J L ^jj L^_P j^ *'^ ( ^ ' ""Qj. 

pjjJl -^IjJ tdjJlSj iAijLulJl Al*_ula Jj A^-Jl p ja.j O-iLcj ' r - cJ-**^. L^^"' ^UaJil LJojj L^UAj O^VjjI ''*""- f-^-J^ Muljll LaUaJ L^Ua jl jJa. 

\ ^ Uq^I 4-iJaJ^Jlj Jajla-aJl (_Cj^l pLkiiJl (jljJa.1 *_llaluJJ ^^ 11 ,_5^1aj| jljJaJl 4-a^ia J ajJjJJ^Ul 
(JO LllJjaJ *Ua.l^lLaj| 4x.jLJl aJaJjl aJlA (Ja jl jj-aO jj agJl ^a.jj (jJalaJlj (JSaJl (JO J*jj| (Ja jjA*IlJJ *LlJjjjl^j| ^JjiaiJl jl - ^aJl jli IJA (Ja >OJ 

JO ^LiJl aj^a Liiiol aLal jlajaJ a_uiaJl pLaJI A^J-aa- j}-a (_5ja.VI aJaiJLj aJaijI 0J1A JajljJj » L gJl A-pJl £±A ILaJl aJalaJl (Jaj-iJl I >g ' aJaij| (J-aO jj 



L_ i5jJ iJjlS-i 0-i*i (JiliJjll A_lLaO (JO L_a3jlj| jl pi JaSjVI jj _OJlA (JiiaUll * A aO jjjjja (JO ~^*^ ja J-alulJj ^ Jjg LtlJ jjLLioVn alJlj O^VjjI ** oaJ ^ia 

^aj>Jl lIjj-JI Jj Lala. (CJjJj a_uiaJl A_lioLa 

_XjJl J -^J^* Jj' U^^J^^ LF-*-^* * J l-aJ 5JaJJJ-a jLulJ^U oLjaJl jlj^lujl jl jj3j*J (_)A 

^cjfljj jl AjjIj^Jl dl^L^aJjaJl Jo cJ^-uJl j>a (J^jls ojLJl OJl^_J AJala_a Ajjl J -^J^* A_LlljA Xl^aJja. ( jjjl* <jLaJ^J ) jjji-a 300 (j-° J^' jj 

.ij^iUjVlj ^-LlajVI J'"- CJ^L-daJjaJl ^oLuJJ J]| ^^A jLialij^uiJl o^La j^Jj j-iijj ^j^ m (Ja >*""- L&JjiaJ 

jAj o^LaJl aJlA ?rLlJV Aa.LaJL jjiaJl (J"-^J t *q;^ 4 jlaX-VI L^_P b&j 4(J-al£ _>^-^ (Jilajl fi-^Vj (J& L^a.Lljj Iajj L^JI ojLaJl oJA dll^La-a ^Alj 4JJ0I jj 

^^^a-jlaJl aJLtJl Jj ?TJ^J LaAJO (JilJUll A^LaO pLLl AJ OjLaJl OJlA A-aj!iLaJ ' 7-! QJ aj Ajjl (J^tluJJ V (Jl jVj 4-«l ^-J O^-b (J' j bi 

VAjJI (Ja.b L^JfloJaj pbl Jo AJjIj^JI Cll^iL-aJjaJl ^oLulJ ojLaJl O^A jl (5jAj (j-a - 1 

?A_Lllj^Jl Cll^L-aJjaJl t*LjaJ Jc JoLuJJ OjLaJl OJlA jl j a - *aJ J]| Ajjl-LaJaJl A-aJ*_aJl ^^A La-^ 

jjllJJ JjJ (JiJa Ja jl ^jJLlflallJ Ij^b V] ^-^S V I^A j^j 4ftjVjJl ^«-J l^a. Jj^aJ CllSj J -^J^ ^aj^Jl Lllj-Jl Jj (_£-}jJ ftjLall o^A Jja.j ^^O jj 

.L^lio j>aj iJ-^jVI *&1 ^J^. j' Jj ^-SjlaJl AjI^J ila t ; 'i laj IJA j (JiiaHJl J ojVjiJ JjVI AJaaJil ila aJjII l-^Jj O^bJl OJl^_J jjllala-a 



4*10 jhjj -,jSj ^S\\ (J-al£j| ■ V^H *-pJl aLkjJl IJA (jjLi. J$-9 (^-*^*J * 3 a J ■ ■■ Jh\ fijlj] ^ g &)j |»Vlj (Jilall O-^lj] U^ c!^"^' V OJ^»ftll O^A (jj liLj V 

8-6 ijVl :jLLiJVi =jj^ 



^ u-> ,^3 Ijjj^Jl CliUlUill itjiii 4-ialjJ LfJil (TIRO ID) ts^J-^l i2jJ-*.J*^ !>liaS i^jj^jA \ 3 Jr. (Jjilaj ts^' J^-^jH <J^ fjS3 Ji! djlij_j^Jl 

i^jii ( Aldestrone) ojj 3 ^ 1 uj->> ^4j r^ ] W^- 5^ <J lK^. j^Ji <J~n (INSULIN) jj^vi jj-ja t^dj iipuJi 
e 13jv (ERITHROPOIETIN ) oi^jjikj^ uj-> J^! m^ jsii jAl ^i j *uij c x,Vi 2^ ^ jjijdi <ju ^i^. 

j>«j 4 j-k^jJI (jjj^La aLui^.1 ^ ajsjJI ^jlui^Jl jjnaLj Aiili ajsaj *jj ClA_iLa*JI &jia j LpLiJl jjjj (jL-*aj| diLal^£ (J-**^* t^-^ '■— ^^.J^l <-^jLu l*ILja 

(_5J^.l **J'^ 4_Ltij jjl L_±aJ La 4_lla. L_SJ*J I, iU^a jjj i^JlJlj - *a j* j t . lljiaj Sal iJjAa Vjj ClAj^aJ^Jl Jj*-} jLulJ V I ^-^> u$ fUaJ Aa.jJ jl (JJaJLuLaJl 

V (J-aJLil l-l£J PjiL jj-a.jA L^lj ?£.}LJ*-&j| LiuLljULaJ \ g LilUSj LlaS lij lUjI jla jJJ^jl ^JlVL ^ g *'"■ OAl«J 

yifrla Ajj'VI ^LaVlj 4ji.lljy A-aj^Jl ^Ij-llj jj^J^^ ^ (^~"V A-aj^Jl djV^t-aJl ^J»^* ' '°,5 **-j' J^ 

AjLa (jj .(*^=> a ^LiaJj p- Ij a1«-Jj (J^-^J U^*-* i"J A1 ^j ijj a ajjL^jI ^ P^^^-kJ (_P (j' t^ J Vl iAiliaJl liJ ?tjJajJ CllVjLunJl oJlA (j£ i>. ^W"^^J 

Pj^^-kli (JS ^ ^ laS a j ci^-J 3° ^ C5^ J ^ 1 ' P ^1 lj, cl^- 1 I^A J7-* a aUaJ ^ O-**^* lP^J^' "^J ^j''" _>^^ CJ^.^-* ^LuLi.1 (jAjj oJja.j-a A_lii. (JjJlJ 

aSjXJIj 'jk Vj AJJ V AjI 111 I A^kJ 

1 8 4j.VI Ilj'j-C' J' »j^ 



jA (OKSITOSIN) cJ^jU'^jl ^rtuirtll jj^j^JLa Aiijli ft\n-> aba. p^J jjuinll (jA Jft^ll ojlia AjL^J ^jc. ^J oL=»i ^Ij ^1 o^Vjll fVI j) 

_lL] l^Jl l^_J A-ajLt-Jl t5 Ja*Jj ajVjJl ^ V \ I -i-J j)C (Jj^uLaJl 

i^.^)j| l •* 1*^ , uc. jj^alSjj ((Ja^jI jj$-ui pLaj] a«j a^VjiJ L-bJil lJI i"^ji| ^ j l gJl ^ji aVI ^jJ j'^s] cJ^- aJj^ulJI lHj^I - ^»ii ajj^JI Lj^iJI icJjVI 

oLp^j IJA (C-ij-J (j-UiLiJl Ull£ ^ AjV LA^aJ Vj o-1aJ| oJA (Jj3 V (A^ ^ J ' '""- J Jg ' "1 Aj*_ul3) C5^ J ^-*^ (J-*^Jl '^.J^ A^) •**-} 4JL& ^ ^"-,: IJA j oAliij 

j^a-ajA jljS] ^ji 1-iJJj CllljLkjVI a^A ^C-eJl (JjiluJJj ^C-Jl ^1 P^-Jjl (J^C- (_>* dlljLkjVI li-^J^* 0-^Vjjl -^L«_La ( _ 5 jlj LaAlc^j m ^&J<* J^^ (Jl U^?^' 

j^-a^J i ajUajjl fiJA (JS j^ r^_r' ''"■j tO^Vjjl A_lLaC aJJj LaLaJ ^Jl^Jl j-J] (J- gaJ ** j£ J j ^C-aJl (JC- JaJJ ^ciJl ^-_)jl (3^° L5^j ^-^J^.J U.I ' a J^j ' ^ J^ ^ 

.Gj^ uiJi jj pU ^ ill jjjii f LjJi piiiJi ij^^Ji j f Vi (jj jijj] ^ i^ i-u ^>i iLJij t^jj <ii (OKSITOSIN) 

O^VjJI 4_lLaC (JJg > '<**; f jSj (_5^uI ij^-*^)^! T^IJJ CllJ^a l o;^ (_^_p* fC-aJl ^ lAa. JJ* -^ a_uJ3 ^ OJj^.j-aj| ajji-L-^Jl ** j'^'t iL*_a J^Q*j AA JJ LJA L_a3jjuia 

j- gmJl JJC. ji.1 j- ^aC (Cl j-lj Uj' ""* J 'I UJ^J ^ °^ UJ J ' . , j'^-' A 't (*-^^"l L5"^j U' "•".: L *°.:^J ^' . '^J"l ^Sa-aJl jjLulJVl - ' ""^ (J^.l-J AjLJJJa LJJ*J i, °J^J 

L^JjaJlJj (ia Ajic lal La l\ j aLjl OJjuJ&j J^jl AjuuU ^ - la^o ^*J 4_a| ^a.J ^ Oj-aJ (Ja.lj-a (J-a£l J3 jjjJaJl (jl t^jij iC^\ J-}^^\ (J&u\j L^llj^VI IJ* ^J-<" 

*VI j>>^ (^ clw^l j'j^V ^,:';^ 1 ■ i - i *J' 4 J.'*'*'.' j»j% r^* (Ji^Jl ^.^*^ lSJjJ^ O^ Cr ls* UJ^-J^* 1 ^ J^-% ' >0 ,5 _>^l . "*■• «Jl oXjx ^ji alkill Ija 

_4jLa - ^aj .jLuijVI oLia. te-lC- Q* °^- U Lg-*-lAa (Ja*J ,^"1 CllU a^i )^JI ^_iVI (J-ajJa ;J-a Aa.1 j oA (JJ-ul jJ-LuJ^ j V I (j ** )A jl 
A_lLaJ»Jl a^J A-aJ^Ul *LLa^Jl JAaJj ajjiaJl AjaLiaJ <_£jJl (JjLulJl ^IlJJj Lj^LaJlj (Jj^aJJj \ A ^Lj CllljljlJl ia.Ljj 1-ia. (_3^ J ^ laj ^ (J*a*J Lg-la Aalj (J^3 

.JJj-£aSj ^_J *J^ L5^^' t**<l jl^» J f jJJj LJaJlj Ojljaj jlj^lLujV A-aJ^Ul O^Jlj Lg_aLaJ*V f J^l '**\^J ^J 
'f- (JaIlUJ ^jjll AjL13 Jl CllUjJJJjl oJA (_p If- 1 . LiajJI jA (J^-J 3° i_5^^l C>J tAjjIj^aJl t *Q a - <ajl j 0Aa.j (J-**^. V 4 lajJaaJlj J Ja ail al laJjl IJA jl 

. JJJ^JjIj 3 ^ '^J? * A l~, Up^ _H^I *^j Aija^Jl Lg-Li gal Q** (J^J ClAj^aJ^Jl aJ ^ - >-*^ Laj 4 jUaJl ^^^jil 



pLajll (^-aJuLJ (CJJl a-ulSj| jAj 7*C-all ^ Ja.jJ ^jjll L*IJJ Lg_aA I j>aj 4 ^-*J^. U^-^- t-laLuia.1 ^ pLall A_La^ ^ li*J 'W* ^^ID I Clll^jijll (Jab _)»-^* ** aJaJl lillJA 

LaJJai aj]| (^3 pLJl AajjsJ (J^iLja kjjijlJl p-LajJl djL-aj-oaJ *A| j>aj 4 jULJl 4-la. -7-- J] -4 axa J-^; te^Jlj (HIPOTALMUS) k^jJl 

<^i aJj| L,» - *a ^ t'*^ w* ^jIjI lHjIjjJiJj'I (jLiluil ^ kllalLall 4*!ojfcijj ajij liilj ^ J3 4ajl| laii - *a ^ t, JLiaia ^Jj ia^JA li*J laJ ajll ^ pLall 4_lulJ (j-aljj 

jA f J^-Jj 7*C-all ^ lajJljlaJl pLajJl a_u^kl JLaJl * - ""*j'l (J& L - J U^I ia f-^' ™* ' ^ ,J^*-H Lo J^j r^ (j? ' ^ ml lUsJI AjlljiLui V I *J£ ? VI °-^-S iJJJjll 

o^LuLl-a ^ji3 oJill &JA j (nlpOTIZ) ^.!^ =* "I a Jill ■» ' "*< a_ui *| <_£J*JJ V W^^ 3 £_>^Lla ** '°' Lt l ^-^ *^*J .J-^jVI ^ jj 4-aj^ul .J^*^ AaA-J ajjJJ 

Ajjl ffiull ftj^a-l -^JJ (j^l C5^ liUjAj 4 ( _ 5 ^l Jl (J-^.J AJj^^Jl OJjjJl JX ^.J^ 3 ^-^J C5* £J^S Q>*J&^ ^ Lkjljalj (ADH) U>*J* £^k 

^jS (J-a^J 4_lLuJJ fc'l (_!] (Jj-oJ XJljiLuJ V I *J£ 7" V I °^* (_c-j] '— J ^^- a _M-J^ U' J ~ t "' 1 LaJJCj ((JfiSiJ ^-LlLall 4_luiLla (J_La jj-*_Jg-Il 1-^-1 LaLaJ 4_luilia ^^^ 

^j'*< U» U j ,j kia "^ LaJJC pLa ^Jj^ i—J^klij 1 ** Ua LlaLuia.1 J pLall jjljj* 4_lLaC aiajj j"- J3 Ljjlalj j)-a Lai 4pLall ^ >1 > djJ3^1 J at laj ^-aLaj L_lj^.j Lgj jAtJa.a 

t*l^^LkJll ^ I J v "-'"^1) fi^aljl Jajjj A^-aJ* j^^jll '^'1 Lj^Lij 4_LaLi_ill a Jill (JJ*J& ^^J . * * w ^'1 ^-*J-^ ** aJaJl ^>« Lli^.ljJ ijj laJ LaJ (J^aJ (jl (Jj-^ ^^J 

't~- ^±a * \ aJJ^ ^-V.^ 3 fi- 1 -* U Lt . * jl P^J Ljl ^ \;' t "- J^*jl ' - ^a-3l J iCll^aJ V ^ pLall ^J-* ^_pJ 20 (c-j] 1 5 O^i ^° 4 J J > k -^ (j' L5^j ^ J J J ° L ^ V (c-Lall 

. JjJl jpH C^J^ 3 0° ^J^' (J! ^'J' ^LJl ^Ij^-J AjLaO 

CllaJJ JJJjll (j9 -^-J^* (^JjI W^^jI (j^ t^c-ajl A-a lill^lkliVLj ci-**^. tiJ-uLaJ ^ji pLall *LiulJ (JjL*Jj (jjljJ (^Jll aUalll |jA pl_}r k ' *J^ (jJ-9 L^_P ^-*^J 

-( _Kll (_]] (Cl J^-aiall j- ^bjijI (_]] J^'l (JjjIJJj lAljiia 4jLj1^jI jj j ajJa^a ^C-all liljJjj a_uiaJl ^ Lilt ^alj J3 fiLLall ^jL ^Lall ^-Jj 4jl_uJ^)J 

(jjjjl ^k^Jlj iUlj^. (j-a _>Aa1| aJaS aLul^.1 ^ ^J^J LLi_ui^. ^i (_>kljl IJA j tL^J ^J I13t * (jl ijjJ (_£jL»-Jl Lj-*jJ U^-^ '— J ^_>- a ^-^ '^ ^^'^ CllLlLaaJl aJA 

a_j^a.VI i_>^aj (jj^JlaJ a^Jt-Laa. t^g J uLa>l ^ aUajJl (JiiaJ (jjLa^J *-VjA (JS *i_>^jVI _>^-i=> (^5^ <^J -i*J ijjiiSjaiJ ^^^ L,y^' _>^'j 4 (-M L>* I^J^ 

(J-UJiJ (CJll (J-^LaJl aUalll L^ilLaJ ^^i iajll ^-» - ^a ^1*J JiC- 4_J ^ji3 jl I ^j' e "- ' ; La-j L5^"^J ?j^' (J-**-^^ ^ 1 _>*- J * C& ^ "^ W^ 3 ^ 4^-ujLuiaJl AjlljiluJ V I 

^J'"''l ^Ua ^ji Clll^La-all (JiliJ liiilalj jj^J L * ;^ (J-alAll Jfl«_all alialll |jA ajj| ^-'* - ^a ^ Clll^Jjilll 

(_j-a ^ La ^ pl^^^ 4-lLuJjSI 4-l*-» "-M j>« LJaJlj 4(JaLc jLuljj (JaJ jjiLajuill ^*J L ^J^ ^"- ^lj pl-La*Jl LJjj^aJlj (J-jSJjl aUalll |jA (J_La jj^* Ajjl£-al aX jl 

OpI^SLj I g ^^ 9J jl jLuljVI ^ ' . ^ - "-J j^^l CllLlLaJtll OJA ^ Lj^LaJl (JC- t iuiaJl Ajjl£-aj aJC uJaj] ^CjJaljll j>aj 4(_5_)a.VI jj J (J-OjL^aa. aUalll IJA 

aJA «_Laa.j LlaLuia.1 ^ OJja.j^Jl Cllljj^J^Jl Clllla j>a^a -^^lj (VSZOpfGSS I Pi) Uj-*J* (J' J^ '(3^*^ J^^'j J^ "^^ ^^4 "^ ^1 

ag_9J ojJaC (J^a |jA Ifj 4J oj-aia UC- ojJaC ^Jl AjlLuJ 1 (_Jjj-a olj ^9% jwji ^C I J^jJ V J ajjiaJl pLJaC I *_a 'UjLa-a Jaj| JJ 4JaJJ J-a CllU a>i )^JI 

P^^^ (JS (3^^ J* *^j ^1 ^ L^^' ^' J* ^J^" *J-^J *jW 3L *J^ ^L^l 1^* ^Uj (j' ^^ *^J ?J-^^ r*J%J LJj-*^)^' W^^S C5-^' ^JLuJjil jjA.Ja.a 

aX (j-a Alii (CJll *Ull _)^J J *.y r - La£ ^ aJJLa ^ U-*^. LaJiC ^j'^-'l L **'^j^* * (^ J.^ ^ D Uj3 xjLa j^ '"*'] U^ (j^ ^ ''"■J ^ jLaai-U 



L^LaaJ ^^1 (JjLuJ^)ll j^a^a-a -g°jj I \^ ClAj^-a^J I AJ-^> ( —*J*^ l5^"I a^jiaJl 4 jLuljVI ^-^> (^ CllLj^a^Jlj Lj^LaJl JJJ alj aC-Ljjj ^^ujUj L^IUa 

. JJjlUil 3 jLS j L_lAJJ* jylj (c^J I \!7- l -^^*^ ' - la-jl j 

;<iiij t3 ic (JlUlj (j^laJl ^!)llLkV t*jj* j. fllLij ciilJj^j^Jl oja jjIj jj^Jj 4 j^JjI ^ jl j^^VI ^ jl£ ^I^uj j_)^ ^ J ^j- a J^' l>^ (j' f^Jj 

^j]i ja ^Vi ^ ( LH) ljj^ja Lii 4 j^^i L^ ^j 1 ^ o'j^' uj^. '°*^ j^ (j?^ 1 L^ ^-^.j^ 1 jj^ ^^ ( FSH ) (j-m-ii u^j^ 1 u! 

jAli l_iaIj <!La. ^ A^-jil cJ*^- 0° ujj?^^ 1 -* j*j (PrOQGSlGrOn) iJjj.r tt U'>j.J^ uj-^J* ^-^Jj 4(j>ijjj*i^ jIj*j\ujI 2JUi. ^ XjJajjJl u*^S 

Jj^lJi ja j (tGstGstGron) jjj j"i'i ' ^ i jj^j* j'jaj-j W^=^' >*^ ^-^ j^^' ■^ c - ^ ^ a ^^^ a j% (LH) u>*j^' o^ 4<llijj jj^ 

^LlJJj (_J^ajl - ^aaJl (_>klij L^llLaJ ^^1 CllLj^a^Jl jl ^jSaIILj _y,J^ jA La-aj _Aj^iall dllJljJaJl jjJjSjj J^JJl JJC Aj^Sjll (J^Jjl - ^aaJl Jj^Jaj jjj^J j}C- 

(jjliaJl L_i^iULilj LaLaJ t fliJ^J Ia^JJjIj jl V] dlVj*-all (J^j 
j)JjSj 'f- Zili^a O-**^. cJ^^^ JxJia. <*Jilal *LlujLlall Clll^lidll i . lfuUS (Ja.^)lLj ^ L^aLaJl 4-UJJl ^jJJ 4-Jl^ jLulJVI ^-^> ^ Uj*.J&^^ J.J^ L*-^*^ 

jl VI (j- i *- a ^ lP^jj *l >*jI a ' ^ (J _3^Ai U^-J^^ U-^j '-r 1 j'- k ^^j cl)^^^ J ) itJ -^ L - J W^^j '"m- "- 1 '! a ;~^ ■ ^j pj% LJojI j 4(_)a. Jl ~ > aa ^-a di^LJa«JI 

_ LaLaJ (Ja._jl| (J^C jj^J* AJ*I^)JjLj 

t3 ic a^LiLaJl jaJ a.h'ljj (jJLa^jJl j^kiaJl Llljj-aJl cl?-_>^ ^J-i^Jj ^LuljJl adjJl lIijj-oJI ^ laJU ol^Jl aiil > C5^ JJ-iJ^I IJA jl£ jli (^f^ La { _ 5 ic ^^Lj 

4J1 liiljS t5 i*Jj tl a^-la (JS a > Ha J Ajjl_LaJ^ll ^JLaJlj ol^allj (Ja.^)ll a-uLS. ^'JJ^ j)C 4_ajL»_a Ajjl 4J| ^'"J |jA tl ^^ JJJ ^JiaJjLj ^J%J (_>uLuJ V I IJA 

_AJLlla Oj|ja_J 4_Lliajll p|j|j OjL^-all OJA 't~- L_JJJJj ai*J Lajl£ *^ p- Ij t*lljj] L-±3>.Ll^3 

? A-Lllj-aJ^ll dlLajia-all CllLj^a^Jl OJ^J jj^J L JjS 
jjajjj OJJa-a CllLajLt-a a^jjj jjJll j-J-Jjl-LaJaJ I (J_La ^^j V jLulJ^I P ' '^ ' Ajjl-LaJ^ll 4jLaJJ ^^-Ijll L^lljjVI CllLj^a^Jl aJA ^cjjj ^^1 LptaJJ jl t °.^J 

.^■Uli.VI ^?-JJ l-.U^ LllLjj-a^Jl ^^] (j-j] L^^-^' W^ 3 ^' UJ^^J^. L-^j'j Pg '^b (^ L^_ujLuj| t3 ic^ ClllJj^J^Jl 

V aLg-Jl ja JS cU*j ajL ^j]| ciiljjVI Ija Lj^UJl dAllal ^ 

CllLajJallll OJA ^ p \j aJ-aj-aJj a£a a L.jL.A.*! Jja.j Ul J^ laJ I Jfr3 iJa. ^" - galj IJA j 4(Jl*Jl IJA L-jLa-t^al j|-a llli ail Cllljjll L^Jj^J ^^1 Lj^LaJl jj 

.Ol^-Jlj (Ja.^j| j^a (J£ 4»JJ>> L_LuLai (_5-l^ ci-**^* (jr^J 'Qo^" 
-{ _jLiJ j ^ 'l\ a-im Jill <-1l^j AJJJ j>a jA aUalll |jA jl liLj ^la 



9 <LuiL ^j 4j.il £j% *i 6' ^^-^ ^IjJI CJl£jaJl ^i JJaill 4l ^ill £j-*j$-ll 6^ J* 

(J^*j LplaJli (TnirOICl) *M*j-^ o-ii-ll cIiLj^ja iSo^ 3 l^ '-^j W^ ^jjS-JI I^qM Ujj »j3j jLuijVI -"'^ (J=kb 4-ila jjjIj ajL* j^ ^j^j ^-° (j| 
*^.Ijjj L_i^uia *Liujl_laj Ajal£ ' " il j ^ j U^-Ji^^ ^ J.J% r^ CJ^ " il, 7-M ^ 4-isj.iJl ClAj^a^JI j^ *JJ.'^ ^^ J Jr-J ' . u '^ ^^J ^-i^b^j ** *\l* A ^- c -_> u 4 

.Lajb A La a i " ]l J ^ J aJl ^ LlllJjjiljl j^a-a_)A ^J^-J ' . L ?-j ^ LaLaJ ( L_i5 jJJ jl^Jj ^UJ-ljib UaljJJj - LpLaJl lg_J ajiij j^jlll ClA_lLa*Jl 
*d*ij La (j£ j£jj ^Ja^VI Lj^LaJl JC ClLajIa_a Lg_J^J jjjjjl AjV lAAa.j L*l]j JJ^Jj W^ilaJl t5^ J^J"* ^"M^J U "'°'^ *S£j"^' ^J»l\ *^*" jl (J-laJLuLaJ I (j-a 

.LplaJl (jo Aiia-ij ^l^aLa CliLijia-a (j^Aj ( DNA) cl>* Iaa=Aj (^ill _>-aljVI \;° v; jA 

<lla J <* Jl a^LU "J'»M £-La-uij| jAj ^(^-^ LP , j L$'-"\ ^ J* .JjAjjjI .J^ljl Lg-jUacj '<"- ojAIjI L-1A.L <aj AjajAll oAil] 4_Jjl&aJ| ^aljVI SJlA ^^""J (_£^-9 
.dill jA 4_l£ IJl^J aJaiaJl j£Jj L^_ulij JO ( _ g Ja LgJ ^j V (^l 4j3ja1| S-lkll aCsjuLaJI *aJ]| 4_*JaU j_*% V (J^S-ll ^ (^^-CjJlj a-La^-alllj lajJaaJlll jj 

(_£a!| jj-aJ^Jl L$J*IJ j-a Clljjal IaIj LplaJl A^?" ^J^* J I ^^^ lA Aa. j (JiiaJ 4j3ja1| oAJul jl jjOAjj IaA jjjSjj jjJajJl AJ^aJ ^jbs-k-al j£Jj 
^ AiU CllLLa^Jj aJala (J^'"' A^.jJ jj-*^JI jl ^ mjj plliJ j-a CllJ^jS L^ajjj JJ - .a Q*^ jj^ <lal£ OJ_oj-oJj lAA^.j ^aJJJl jlJj iLplaJl A-J-^> (^ J-^J^ 

jV jLuuVI |»iii-> (^a CliLjj^j^Jl jjil (^1 a^ill (^.^A 3 0° U^^. (J-^VI oa* JuaJj jl (JSaJl (JjSj jl jS-aj !^a Jaaa iAAa.j -^g lla jA IJa t» lLj ajJl 

_ k_J 9_liJ 1 i^ilc qA j PygJuJ (J^ ( ~' t ~- OAAXS (jJajlJl 1 g - ^-» JJ 4Jaj| jlLa <illJa o (J'*?' J ^J^ 1 * Jl -4 - ^-'» J *_a ^j > HI jj a P/g-^J (_P i_3^" L5"^ - *- J *J ^ *" a-im ill I 



j^ uj^j ii^ ^ ls* j^' ^-f^ u!^ ljj^j^' ^ j'j^! ^ ^^ 4 U-^ jL^^J j^ v ^\ cjU^j^i Aa.i ja (Insulin) uA^Vi u! 

jjJa^aljaJj i . LL3 JJJ I IJA ^ laJiJlJ JJ*J L^tj U^^^^ 4_Jj^-aJl ^J*'J^l (jJn-alj^ ^^A j O^pb (J^^ ^ J J^ a pLaAjjl (J^kJ ^ ^JgJaJj jj*-a i-JJJjIlJ <Jt-aiJLa 

L>° ' . 1 -^ r^ W^W U^H i3 ^i ^ ^Jj L-, ' ^ J J-^ a jLulJVI ^A^. ^-J^Lt-a Aj| jj 4 jj^J jl (ji-JJJ La£ jj^ulj V I ^ °J^jJ ^W^' f- 1 ^ L5^ ' . \ U ^ ^/U"^^ 

A*J La-a jVI ^ AiliaJl AjI^J Aia J'"''l * J A ^ ^ AjjOl 4JJ_oj-oJ _j^)SJ (jA«_aj| I^Aj Cl±JU (J- 1 *-* ^ U^^^^ ' U^- ^)^ ^ g /^ j-« t^ljA (JJ \-£ uljj plSlj 

CllljLlLa ^ J^a-Jl (JiiaL jj-aJ^Jl IJA ^LlJl j'-^-a (J*^J jl X^alt-UJ Vj AjjIja^«-!| AJ.^^lLj jLajil ^a C5 Ac _J^-i=>J pJ jJ^ulJVI jl ^g-lc (JJj ^)J^I 

^gJalJlj JlaJlj iL«Jl 1 aJL^-3 pLajVI I^A jj I J^l 
_AiliaJl pAJ Aia jLulJVI cl^-b oA >J^J ^ ^ *j C5^' Aj|^La-a ^A^.j jLulJ V I f-^-^ ^ (JJa-aJl I >g J jJ^ulJ^I (J^- L^^"' J* oA ^J ^' UJ 



tO^ulLl-a OJjj-oJ a g Q*^ ^ ml maJl ^ jll J3J > H V I ^jg -^Vl ;JJ_ j )Ja JC IaHjJJ ^jlll AlAaJl dlLJax-aJlj '^'1 (Jj ^" - la 1 ^^1 aJl ^ frl^aa 11 lIjIjj^jI Clll_LaS jj 
jJJJjJjJJjl t3 _a^iLJl jj-a_J^-ll (j^l W-^" JJ^' Lff^' Lff^ L^^" L5"^' f*"^' ^*^ LS^ L>^ '— jA ^J La^I^j ^J^Jl (J^^ AjS 

,^i ^^ij ju»a ^Ua^i ^^ ^ ^i j&ii j^ ji£- ^ j5^jj L^uJi c^ji ^ a j^i f ^i ^133] iibj ^ jju ^iii E R ITRO P 1 ETI N 

dlLjJ^JI liiij ^-lHjJ 4_C^uJ -^0^. ^ ^ J tL — U ^°* ^ 7-lj^"- M aJl lIjIjjS ^J-a^ jl Jj OjLluVI L^-lia*Jj i-MJ ^ aJllJl A_Lujl_uJ V I Lj^aJl ,_jj j^-a_>^l ' , ,A \j 

/■lj^ H a^JI CliLj^ ^J-a^ UJ^J^* r'l^ Aj^-a^Jl ojjAil ^k &J±& ^aS Uj^- 1 u - >f * -^ ' " jj ■rlj^'- M 

jl jj^ AiJiaJl (JihU AAJ^)Ja (Jj^=t\jA 4_lLuJ^)j| (JSj kilia^J ^J% (C'-^\ Uj*.J£^^ ^ -a ' . ^J jiia-aJ I \;o**^ jl^Jl ^-L3j Clll_lia«_aJ I i " ! JJJ jjllKil Lj^A (_5_>J LaS 
j^a-aj L^lij p\Aij| ^ OJj^j-ajl Ij^laJl ajSj tdjj AaJj 4<jLuJ^)j| j j a-Ja^a ^ L_i]j ^V (J^J'^J jl jj^ aUa*Jl (J=Jj pla>ij| ^Jj (Jj-^aJj ^^iaJl (Jj^aJ 
CllljLlLa j)-a ^J-Oa^kJ (JS ^k aJJ CllLlLaaJl OJlA ■ J*^ LJaJlj 4jLuJ^)Jl j j ajJa^a ^J ' J 'j"-*^J jjllKil j-a ajlljl jj-a^JI ** laiJll^aJ I ^ Jj '"^1 ^jljl *uLuJ^)J| 

.(JSjuuI (JiliL _>^Jl * J^T" ^ (3-^^-^^ ^ J *** ' " jj (_^J^-ajl (J-^^j ^jjjV_1jI 

jl I JJ1C aia JJ lilJJl 't~-j jJi-£a5j ^_J I ftjljiaai p^QjJ ^k aA^.j 4_x_Ja-a pl^a^l£ t, *o j > ^aJJ j 7i_kialj ^ '«f- ajJaJjJ Lg-LaJU ajSj L^JLacI ^Ua ^ Lj^LaJl jj 

i JAt^ajl (^,jb (j& jl L^*l^ j-a (jJi*-^ IJA L^lJlaJ Lj^LaJl jl_J pLc^VI (JJaJLjlJ ?i . LjA jl| ajJaJjllj i . U^Jul (Jj-kJ^JJ^ IJA pljj j-aC- ^ iJ-LilVl ' r - ^^p 

Vj Jj^ Vj ) Pj^ J^ (jic. i . uajJl Pj^ JS (jlc jjUII *uil jA Aj^j jiiLa.1 ^^ J^aJb aLiSU ftJIjVI o^a Ulla&lj LpLaJl ^Jl ^ill jj ;ajj!jui»1| 



*ULjjl^ll ujJ^j (JJl) £iiljAj$l\ 



.P^jAJ (fib Ij_J*juJJ jl ljJaa.^\j jl jj-J LaJ^iLaj ^-lU a^jl ±a. JJxJ (J*^J ^-* ,^-ftl >d->l (ji LpLsJl Jjj j>* Lb^***J jJj^aI _>^IjVI L_sVI <iH-JA 

jA (CJJl L_fl-l$Jl Jj O^jjU-a * t iy ojijI lA^aljl J-lx*oJ j ^jj- """» M LpLaJl J°"-*" (jLaJl Ja L-SjaJL jj^JJUJlJj Ojlj'VI (_j-* p _jJJ (jjjJaJ*JJ La.lJC __ ^UaS 

(JjLJJJJVI ^ * ' "J U^-J* J-J^' JJ *-M a ^* Jj AjLuiJ^\ (J*-oJ ^ ■" ''*""- t Alii I &.1A t-^j^'i*. (JjJaJl (JiJaJ (jl jj.1 J^'l ijj3 0-J_aa.j-a .1.1C. 

a£j^ji j^ L_kajijj ^rt>;-ifiii ji^aJi pi >?->r.i a£j^. ,*-i^ (»-JLj i^ ji ii» ^ji^ia ^-^ j c^i c!*^- j ^M=*j c&^* (Adrenslin) 

^jQ^-j La IJlA 4 ail I lai_Jaj i . llSjl lHjUJ-J -Ajjj* '"^j'l (JAlAJ J J ^ g *Uj ' . ^ ' "" |( "VI {J] ,~ L ^ M 4_lLaC J l*]jLlUJ jjll ail I 4_La£ 4-^JJ lillAij ■LlAjJagjI 
OJA (JS p 1 aJa I >*"~-j fj- ^-M CllljljlJV J g*J 1L ^ "^ ^Wjj 1-^Vli^ * J W^ vlU?* ' '^ J^ J ijj* ^ CllLui-lC 4_p*J (j-a -\jjj LaS ll]^ - gmJJ 0-lj|_}j| AJsUoJl 

.Laj^A jl Lclij jl bj_)A jl£ pl^uj (. aalj^Jl «LUa. ^ g-^ Ijaj -il-ixlLual (g-lcj 1-ia. **-^-c- opli^-J jj^J -^Ij lA-^J J (J-aljJtJl 

j^LaVI Jj 4_luiLlaj| 4_lLuiJl lLu JJ (j^j ajJLaJl -LaLlaJ La t^Jj^J jl LHjljAll fiAgJ j^-aJ Vj ^ Jj*"^ ^ ^-^° *-- J 'j^ L>° jj^***^ ' , ^ » *a&Vl L^A jj 

^cljjj 4jLuiJl j j ^ ■ U ^ i^ij liiiJlS W^J^ r^Jj 4 i_>"Lul^.j Vj ^ Jj*-^ ^ L — ! 'j^ U - ' * jj^*^ <JLuJ^)J| L^lL^aj ^jlll j^LaVlj p J - ^J aJ^ J AlLtlaJl 

_4_JjUa *ULi. j-J] l^JjaJj <i^luLaJl f.l > ^aC-Vl ^-Jj i . lA ^J aJ A^llj] L_S^A (J^il£ t^ljjjj ^^j} Uj*.J£^^ ^ L_ ^ J )*T J . (3-^1 LS*J ' . U '^ ^ U^*_)^' 

jli 111 JJA^Jallj (jJalJlj JSai] t flJLa a pl_LaJtJI i, aA^allj ^1 A3J j£j <i^A Jj <^j>J|j aJiiJlj JaJai-Jl J kiJl IJA (Jla -ij^J jL ^SV.VI jj 
<j 1, >-.l| jjj^jja jjc dlJj^J pLjaC-Vlj ^-aJajVI O^A (j£ jl jjfcij La^Ic (JUiaVI ^ 4-la J^ajIJ l *°^J^' a^_ulij| jj'^J'J ^Hjj'"^' ^ jj ^ jl - <a M 

^j j > Jja 4jj j^> ^c-jii (jixfl A-ujjjUi ^jjiiiii Aja Aa.jj ^ui ^ja-aJi ^-^ajiL MALCOM MUGGERIDGE -v-j^-^* ^j^-* ^j^s 

L_iSj L_S^uJj 4(JjiluLaJl J ^UjOl 1 ■ uS J ^.IJ"^ ' J V ^ a ^^' j j^*^ > U AJiuJalljl I g *^ V^ a a J 'L-gaLa Jjiajll Aj^jJaJ jj " |(Jla JjJajH J AJjSjj laXa 

The End of Christendom , ) . " ^1^4 uj^l^i W^ l^'j o^j^-j ^^ ^ j^\ ^.j^ 1 °^ cJ^' ^i *j^ j* ^^1 Jl^vi 

"(1980p.43 

-t3 JL*Jj <ULs-lui ail I i^L j)-a ^ Lfrja J j - ^aa V ^S^J L >0 ^ ^J^l O-iAa-aJI Aija^l « L^all A.JUJI jJaiJl jl (JjSj ^jdll (^*J Wt£ t ^ ^ Xa^alj Ailia. Igij 



ojia jlj L^ajx-ai. Lulg-J 1^-tSj ajSj t^llijj ^jj'ljaJlj LjIi£Jl Jc ^jla LjS_>^ lLijJj LpLiJl j^ajija L^j 4_^aLi. (Ja-Ul pli-Jlj jIIj^J oa^j XjjJI lilllaj 

.^Jj]| Jj (Jx^aJ j AJjVI pli.ll I iajiajk jjLaJJj jl ClloUalujI bjJjSJIj aJjIjaJl 

ojia jlalial Aja l_jjj V La^j t jlj^ll oji^J jL^aJl jjjLIII pj^. (5^1 ^J^^ 1 cU^- ^ ,:°,5 j W^ ^.""''^.' ajL^aJl jIjaII ajjII Lj^Li. t^llj^J <ij«-a j^j Vj 
diljl ftuill (jJLi. (Ja.j jc (3^^^ '^J-^ J^' l>° J* 2-i^aJl (jja^Jl (J=*tai*Jl jS*-J| aUajJl Ija jj . jljall ^Lkj'l Jc ojjSJIj tillj^Vlj aliil L^LaJl 

.UJA j LJjIjJ I ^^ JJJ 0*7- J fUalJlj (jj-uLjj AjLa. J (J-^jVlj 
AjLc. J (jLaC-lj t ajl la^aJ ^jSj A^aJl ^JJ* '^'1 A-llaJl (J*^ -^ iAJ Ajl^J V (_C^jl A-alf-j AJjJSj 0^ja.j 4jj| Laj|j LlJ J^laJ (jLaUj 4_]LaJ-ui ail I jj 

.ojj=>. AJLa. J jLuijVI cJ"?.: ^- a - a ^-3-iJlj t^-cjl 



'"^j'l J jj^J j^jLlaJ AlLtlaJlj jLuijVI - ' "7- J ' f *^ laJ Jli AjjLaJ^Jl lHjIjjJluj AJxjLlaJl <C^ulJl J a^aJlJ Jil JJJj^JI CllLu^a. j_^A CllLaJ^jVI jj 

.oLlaJl Al9 'f pllJl j^a jLuljVI j^-^" L-Lull LaJl 
L^a^)ilLulJ Jli (j-Jlj-3 (JilAaJl l " La j - <aV AJj^-aJl A^C^ulJl aJlA V^Jj A_lL-aVI 4_llclaj| t, o\ - ■ U| jLlLa o^jjUU CllLlicLaJl ^C^)xJ * J Wj * * 1 ^ *j ^^'j ftLp' u! 

/ LaJLuLa jj^luJ oLlaJl jj (JJ L_Lmai lAa. LjjJaJ oLjaJl (3^ Uj^. LP ^^^ ^^j 4 ^^-1 500 ** '""?■ **-lj3 J 
(JjaJSa <iliajj| J-J»J ULlShlj AiJLaJj ^ jjila^ajl CllLllLtiJl j^a p l^uiVL a jSj CllLaJ^Jl l^jLl^-9 ^^LLaJjl *Ll*-alA l^J jl CllLaJ^J V I a^J (J^ajl - ^^'1 aA I j>«J 

_t*l|j dl3j 4_^^>uJl Jj ^LLaJ] V IfijV 3^=>W^' (j! ^>^l O* 

V L^J) ^LLa-i V La j A^,jxA\ Jj ^LL^j La t^ljjj t aj^a 
3 jjUa^Jl i . Lmjjlj l-lluI LaJl i " us j!lH ; 2_Lal£ ^jlj-J L^_jJ jj^j ' ^ J j ~ iLt 7-'l J ^j^-j^' jLaiiVl ^j-^jj ^LpLtijI * j A 7- j ^j'j J lj, - cJj^* (j' -^3-^1 j>* 

AjjjaJ a_ulS 4_J iaJJ^JJ jl j^-aJ aJJJVLa / JJ* a dlLlJ^a. I g J3 ^ '^-l "I AjjLaJ^Jl Cll^lclillJl <C^uJ ^jd (J' frA 3 ^* 'U ftO^' ^ ' "^.^ J 4 (3-*iVI J J-^J j>° 
jl aJ_^JVI J'"- ' ; ^7-J (C\ .(JaSllj ^-Lli-aJl JJJJ Aa.jJ ^CJJI i^^Ljjl (Jj-a AjJ^aJl a^J ^j-aLaJl ajjlSlJ LaLaJ LlujLla aJ^JVI (J^J jj^J jl -^ a _> k ^ J *-} ' A ' ^ "^ 

_4J ^rj^ > >- P^aJ 4_laJJJ jl 1 . LaJ LJaJlj *LixjLlaj| AjJ^aJl LJ^J*J 
dj^LcLallil A^Jxji AJj^uLa LllLaaJ] IJLaJj i, "oj^ j^Cjilj (JS*J| ^il^aJ V J^lj £)£* "^J^lj U.I? J J \l£ I J U^U^' '— J ^J^ L>* jj^*" J^l CllLaJ^J V I 

? jLuljVI - ■ "7- (J=Vb LLlAaJi Jll A_L]LLaJ^| 

? jLulJVI ^ j"- jl^-a^V djLajjJVI -^J^-J ^J^-J ^ J"^ I _^F- '— J lj^"lj L *° v ^-'l '^JJ-iS L *°,:^J V'LluiLlaJl l^-J^Lal J *LlujLlaj| CllLlJ^aJl i " ! JJJ I, '"J^J 

^JLaJ LJljJC-Vl Jl <AIaj (_3^uU, 4j|jaJl jV *UlujVI O^A Jc- ' ; U^J jl » JgluU V 4 ^-5l *Llclj^Ul CllljiJlj i JAL^aJl _>fl*J Jil JjS-"l ^Jjiaj jl 



Jj2 <> Ujj pi JSi\ fUjtjaJI ^a <aJ^1\ CjUaUi^VI lib ^1 Aja^I CiUUxtll 



-^jj'ljaJl JA (j^a»J j)^j W^-* J^"' J^-^' Pl>"' lA-^V' f"^ (J ^J^-J-^ pli-Jl JJ-aJ (JjLaJj aJj'ljaJl j^a J^ j^-^V' f-^ t3^l (_i^~^ fj^ U^ 

jj 4 (ANTIoEN) jj>.r*^ ft^'j^' b'-^ if^^j ^j^ ^j^*- -^-^ lp-^*j ajj-»^i £jj.^i <J (Ji.jjj ^jLuijVI >-^ f^^'j cU-^* **-hj*-N -^'j-^'j 
.UjjI£j ^ ji i^-iic f .i ■ '*£\\ A\ ni ^\\ cjbi jaJi JjU^j jja-uj^j a^LiaJi (ANTIKOR) ^l^i Jlj^ll ^m ^-J' W^- 

LJ^JJU jA liljj jus L_J^)C.VIj L^JUiaJ lg ulflj ^aJ*J 4-*_nlaJl ^ OJja.j-aj| a_JJ*|^)aJl jus L_iVVI Clllia LJ^JJU LgJl ^-La-ma H Cll I J_J-i^J I (JtOjl - --^ aA I (j] 

_(J>iL»_aj| ^ ^ jlL -- J| ^JjJaJl Li]! al - ^Jl 'f 4_La^jLaJl '**<! ^ , U^l| 

4_La_uiaJl i"i| al ■ ^^l| L_S^)*lj LjajUcI j\j ?(J^»_aj| ^ A nl> .-a-ftjl OjLcJl j)C **J^ L^_J-lJ LJojIj LpLaJl JUs L_fiVVI Clllia a JJai - >- 4_lla. LJ^JJU l *o;^ _ .Ll^C 

.(_}jS jua IgJ jjjljj f>J (_5^l ^Jj.. ^ lHjl i\ • ^^11 1 g J3 J* ^ SjJaJlj 4_kjA-lj| Jlh (CJJli «'^'l ^ Aa.jJ ^jljl AJjJaJl l1]| al - .oajI (Jc 

^ 4-aXm V I &JlA £T^]-J ~' t " ,-lcj tgJ ajLja-Jl A a ' ■ tfYI J ^jlj-i ^ LiJaJl ^^j a_uiaJl ^ OJ_ja.j-aj| ^JJjiul ajLaJl L_i^J*J LaS 4_La_uiaJl '**<! ^ , 1~>A\ jjj 

^jj JjJaJjl <JjJaJ jl - <aJl (Ja.Aj J- ofrjJ| |JA (jli t aAt^ajLj 4_^.^}aJ (j^-«J ^i *LkIiAAj| ^JJJJ ^^a.jlAJl aJbtiJ a maJl iUaJ 4Jj»_a (jl A_l3 t*lu! V La-aj 1 1 g J3 j 

jj o^_aJJ a^JJ JaJ L_LuLa jjc ajjl^Jl ,-i 4_iJ )*il ^1 a-aJl * J A ^ ;J ^ J~^ ' "** (JJ Ja (_JC- ^IJJ o ^* LajJiaJl Clll^LJa-aJl (J^ajl - ^ra ?- UJ ^-3 (j JjJiJ I a liC (J 3^-* 

jl£ l ;> lia ijJJjjUl Ajjlajll pLJaJ aJUJI ^JLajJl Aa.1 jAj (AL |-DGITI ifSOV) UpJ^.Jt*^ i^C-.* Jj%J (jkuNj JS«Jl jUaJ ^jlA ^J_>^ 

UC-Lli-a Liu ^-^^ ^jlll 4_LlLaJ^Jl ojLaiJ i\ Ja^aJl ^jAUlaJl jl_^a-Jl ^"UljV ij^j " i ^ a ^ ^ ' lt °* dlJ^Jaj dl^cl p- Ij ^J*l£ 4_JU-aJ A .lia L^Ua) !Uj% !(^*V^ <ia^a 

.(QjSll IJA yj 

aJA ^J (^J*l£ lg-jl^ 4-UaJl aJlA) jl ^Jjiajll '^J?-* A ) (J^* ^.IJ^* O^^Lulil lIjIjJjjuHj <jLJ^)J| JaliJVI pl laltjl ;JJ^)Ia (JC- (JjiaJl L_litJ jjjJjLaJ 

Lai ^^^^.jLiJl aJbtll ( _] i )C. CllLajLt-aJl (J^U«-J ^-Jj ^ j ^ J J^°J lAa. p Ijj ^J^lLa ^j-Oa-kJ t, *o > >-jl aAalulJ ^J*l£ <i^a ^jj i4_plc JJC. dj\ al laJlml JaliiVI 
jj-a (jj^JJ j^^ul 4-llaJl (J-» J *'J*^ ^' (j*^f° " O^J 'Li^* W-^H 0° ~ iJL i^ L - ^-^J^J^ CllLajLt-a l^J (jj% ' ** Ua ojLslij 4JjLaJl CllLi^aJl (j-a L^J3 AjLaJl 

I '"V^ ^ aJiJ IJA (JS 4,_^j1uLaJ| ^^^J-C aJCj (_5j3 ^Luia.] IjlJ^J (jj% (jl ^ J^ ^J-^ V ^Ij- 1 
dll^L^a-aij ojj-a-JI (J^ajl - ^aaJl (jl J^jJ La I^A t^jJalaJlj (JS*Jl (jUaJ ^)C ^ j^jL I^J OjC-Jlj tjjJjJtJjl ^yC-JJ LaS AjjI^JC 

_4_aja^| (Jj > gal ajll j p^^^-^j (j£ aLu ^jJI j-lJL*J| l_jj auI (j-a Lg al g 1] j 



p- j3j >V- il^-ia ^gjljiajl 4jLi. (ji*Jj L A JJa ^ aJj|^)aJ| (JJ3 (j-a ~^ al uia.1 ^ lLjA^J ^jjll lIj I p I JJC. V I (JC- CllljLkjVI °'*" Lj^a. t^jlJA jl J J ' J "*^ (J* 

Lj^LaJl aJlA j^ ^jljUl 4_La. (pL^lJl aJl CllbjS) pliJl Lj^Li. (jkj 1 aJJa, a-uiaJl aJj'ljaJl Jja.J jl r;j^Jl ^j^* L&° a^jiaJl a^-I^J ^J^* ^JLa. AjI 

aA$k . jLaJl ^ *^J^I J) 4j =^*J jlj^a-Jl (^5^ ^J^ j^-*- ^J P_>^' C5^ lijjhll ASj^ "'•'-*■ jl Lj^LaJl fi^A ^C 4-^S (^^Jj^^-*) L5 a ' H ^° ^F-^-J' 

L^Jj^J j^^l O^jJa-aJI jl^aJl ^JaJj IjJJ^JI Ljllj Aj9 a£|^JJJ (CJJl *i^aJl 1 " UJJJ dlLlLaC ^ i**'< >-^ ^^1 Clll^JjilJl (J^aj«-J (j& CllLajLt-aJl Q'*^ Lj^LaJl 

flj^ (j-a _)^l Aj_a.ljJ ^^1 jUaa-VI j>« a-uiaJl j}C *il^J jl (J : LaJLuLaJl (j-a jlAi t*ljj VjJ AJjIaJI 3 a LilJVl i . UiJJ lJj ^"-'^ ^^1 Ljojlj tAjjLaJl A ">- LilJVl 

djSla a jJ (J jl j-i l^J iSlJ j.3 O Jji^a CllLa oLt-aJI 0.1A jl ^P~ J ' ^ J " ^ '"^ (^ *^'j ^ -Ul ' -J^ ' " ^ CJ* i ." ' '? ^ '^_Jj J ^^J ^ U-^' ! -J^? " 

jo pli^]| OJJ3 l&Uaol (_CJJ| jA jlJUJI ^jj <Ull , jlj^jJl ^.>i AJ3 0Jj^.ja]| ^LiL^Jl jo pli^Jl ojl^-a L^_lla*Jj 0j£|jl]| 0J1A I ^a ' aj A_lik Oj3 tiJU^i ,A_l3 

_dlLajLt-Jl Jaia. If ojjiJI o^J L^iLkj ^ jl a 11 j-a ^jjtj (^Iil A_lj|j^*j| CIiI^jjjLjJI L ga - uLaJI 



VLlaLuLa.1 ^ t'*^ laJ liLaj ?ajja.jj| o^)laj| oJlA (J^Li. LJaJiH lLj laJ t JJ^a 4^-^a_J ^ ■* jl - >-l Aa.1 L_iL aj LaAAC lalaJL] A-aJ jl -i^lla J^)3 (JS jj 

If- (jJajj-aij aJjI diliL»_kjj ajSj jj^i (jj^Jajl ^ ^ujj ^jjll L_iL«_kjVI ojLuj (Ja.b jj^J j^^l ^pjVI ciiliL»_kjVI *LiLac a \ » ** -J| l.U'i 4_iLac jj 

.,>iw]i j) tjijjji a^j ji j\ (^jJa 

j^Lal ^k AijiLa (jgi ,AJjVI dlLaU_kjVI cJ-e*J A-jU_uiVI Ojl_Uj) 4_Jj-aJl prjLL-£i]| ^Ij jl£-a (C\ ^ a-uiaJl ^ i *°jj*' jC I ^AaJ LaAAC (JUaJl t^Jl£j 
.«J^-aJl ^ji L^JlJJj 4_Jj-aJl ?Cjllj gJl Jj_>-a (*-^Jj ^-^-^l £^J* L5^j J J ' "J Jj^)-*^ (^ :::l J >- , ^ '*~f k % j^ J.U .Ij jj^ 4 -*- uJ ^ jy^'j^H L ^ A 

lilJj (J^Li. * j'j*l ^^' L '*j.' ^^ Aij 2^j^' j! lSJ^-*^' ajj^^JI ^jli^eJl ^<I.,^I1j (^jIuj L^Jl£ lLuLsJI «^ j* (Jl ^.j^- 1 ^,:°" (J j I (^"L* L»^jc 

*LlLaJ»Jl OJlA j O^UjLla ^- jjLaJl ^■^aJl ' r - (_cl 4-kjiJ «JjaJ| ^ WJJJ jjJj^)Jl IJA jj.' "~J J** ^-a-ujl LllJj^JJ CllLaJ^J V I O^A ^IlJJj LajjJl jj^J-kJf- *_alaJ 

(^fl I^jj jl j . iau ^LiJVI jl La^ ^Lua-VI j^a j^lc ^LiJVI I^A jj^J jl > , i->jj it-iU-uiVI (jjja aj (Jo jiajj-alJ ^j^l t-iU-uiVlj ^^*Jl ^j^j 4 j iin 

.AiiajJj (J-a*Jl pAJ i " 1J3 jJJ OJjLJl ^^A JJJj^JI IJA «JJJ ^^Ilil CllLaJ^JVI-9 L-LluLLJI Aj3j ^ ^^''jj L_LuLLaj| Aj3j 

a£|jJJj aJ| ^ 4_alA A S j ■**< I g LS LiUJ Tia. *La^_a L-ijUaj L_il_jjVI °-^J jjT'jV^J ^ i — ^-^ lT^I (Jl <-^ J J^ ^"^^ ** ■■ ^ I { LJJ.'^jJ** Q CJ^J^)^' lT^I ij! 

«J| iJ-aLa. lilaj JLIAAC. LoLaJ ~'*''jj (jjJaJJj a^il t 8-3^ LJSjJJ ajJJ^ AiLjS (Jj a£l^)UJl (J- gaJ LaAJCj *>^j^l| 0J1A ^ 1^ Q'**^ ^^)Ja j)C Clllllia j^)Il] I 

1 a 1 *-Li_LLkJ i " ;| M ^^ i 



f-jaJl p.AJ Jlia killa^&J f ji} 1 g *'* (J^a tLgJ Jj»-^ V pLlAC LLjIjJJ ^ al^ a iJjljJJJJJ CliJj^J C_jUjl£ ^^A Ia J^Jl ijjf^ LJ» ' '"^.iV^jJ. ^J ^LajjJVI Cjj 

Ja-a ^j^ail ajsj La_ia L^j-icLuL&J j)jja.VI (j c ^ > hj j (jJojjaIj pljjJl ;tLijJ (JJ-* clW-ljO^ ^^ -"H ^-^J ' *°..-J ^ ' *°**J d^-^ LP-^ .* *'jj ' J^'llj 

■ J..' """'^ j' -J^^' ^"J U °^ J J fj^'j UJ^ '■^LaJl i?- 3 *^-* L5^j J- ^-"-'^ l"^.1(-. lluiVI J 

Jja-kli V j^jJl CllljJlJl A-a^J (j-a (jj^JJ j^il CllLaJjjVI "?^JJj" j "aiaJJj" j " a^ij " j " C_jLajL»_aj| (J^_J^ " ^ g * ,e " ^ ^-U j^Jl C_jUjtAj| jl (JA1JJ Vj 

^JAL^allj 4_}aJl ClAjjl^l al > Ha I J l^£ aLkj (JjSj (jl (Jj^luLeJl (j-a <*JV 1.1a. *J^ ^J^*-* (JF^ J' '^ CllljjJl j\ g kj jl AJ9 < j lu1 V La^j '^ (J^ Vj 

_AJj|^ki*Jl 
2* V ^-.B i i^jAa al lajjl |jA j\j ptcJlVI Lai . Jtg-jl^U I 4-alf-.j jit I aj-ia ,_]] J J ' "*< Ig »J^?- 4_alla_a C_jLLuia.j lajjaaJ OJaJ 4Jjj^alij *Jas. J al lajjl IJA jj 

.A_lJJjjl^j| AjjiaJj'l jl^ajl ^jiaia jLlgjL (Jj°^ aiaci Uoa. l-2gj Ajj|^ki*Jl OjAaJl 



jjkiil ~±Jel JILjV <>^ 

.(.ji iks dij= i> ( fibrin) uo^ J! ( fibrinogen) j^jio^i d**^ ?_& ^ u^'jjJi j* (trombin) u^jjai u! 

-J| Ul-v*! 'f- Lajb (J-a*J j^ JJJ tL '"jj* 1 (^JjAa. a-JI Uw*< 4-ifmj Vj jlj^luiL Aj^LxJI CliLa'jVI J a-lil J (CJajLJ JJJjJJjI |jA jl j^a r^.J^ ''"■j 

>*""- aJlil l-'-^^ A_L^alA j)JJj^)Jl L_Lt i&J t *q;^ jj] _diLa*jVI * J*^ ^ aJl ^ jjj A jj*^t L **'^ j'^jj.' ^j7~j.\ U[t J U-^S (I)' u^ - ^ l)- 1 ^^ pUalujI La 

(J-aLc j^Jj f-^l L. !■>.*! It-- ^cLuJJ Ua-a (jL*i j^jJJ jj] ^ J^.!j jj.' ^jj^jj.' ** \j A '^ <Jbti ^JJC- OJ_jj-aJ aJl ^ jj^jjIDl A^.jJ ?SLaJ OJj^iJajl 

jj^J jl 1 ■ L^-jlulJ *LlLa«Jl aJlA __4_Lia«_a aLal j V I L^l^j .Ajt-*i ^"jjL. \\ aj^lil >*""- (JjaJlJ jl i . La-3 tdJ^Jj (jL*i CP-^ f-^l C5^ -^J^. *^ "'— J J^J-^ UJ " 

j^lfajJJ Jl (j^faJJjjJl Jj^J " jJjAuAl" ^-a (Jclilj J^i "ClljIjluJ (J^La" (Jclill "( SkSGlGfin) jjjjlj'^l" <^_uj| ji.1 (j^J^H ^^ 

.(jL*a J^ jjj'j'^ljj' 4_ll& 't~- aJl J -^J^. U.IJ.I ..^j (j' ^"-'^ "'I j>a 4aJl J- ajj*' LJajJJ 4-jl L^a,Jl ^ a LtlJVI «_a -UolillJj 

i -UlJj LAj AjIaJI J A_lLaC XIulLJ L-JJJJjll J LJiL jjliajJJ jl aJjSJj jJ j)^Jj ( trOmDin) U^f*jJ"^' J* L T J 'j^ ^ CJ^-^V. J *^*?.I L^^' ^-° U^j 

jj^jj**'! a^.jj dijljluj (J-aLc (j^p 3 j) jj.^jj'^jj; (Jc-Uj piaj i - Ui-nj jj^Jj oa^JI ^j^-j cJ^ V°"^ '^ ^j^-j ^jLiC ■* j ' "j jjjjLllu^VI ^rUljJ J ijj-^ 

jLa^-1 djl£ja. Jia aUaluVI ^^ J Clll£ja. t^lj^JJ ^j a^ll kLaJll 4-oj^Jl LllUilJjjJl t^lli ^a_J L5 jljj J-JJ-jLlAVI liLj^IlJ tf ^J aJl J 2Jaj Lajb 

jl Jit. j^a Lg - laa JJ 3JaJJjAj1 f. I^^-V I ^**'lj""~- (jLacL AJ9 ajSj (Ciil al laijl IJA (Jl^i jjj 4_l^J=Lulj| AjLc- J j V I .Ja LlJjSJ ^Jl CllLajLt-aJl OJlA (j£ 

.AjLla. J 4_^.JlLuJ ClllpLcjl (j-a jLuljVI ^^L La l^ujl jA 4JA^ajL pLi. al laljl IJA jL pLc^Vlj (0Aa.lj OJ* jJj AlLliaj a^-ia -1^-lj (J"& t l 

La jj^Jj tA_LlL^iJl I g ill a Jj OjJaa. OjJai. djJjiaJ aJI laiaJ kiliaj Ifrja LaJ I gJLaJaJl A-J-aaJ *LlaJl lHjLJjI^jI jl jjfcij ^JJjJajll 5_JjJaJj| jL^aJl jj^Jj 

^J] LaAa.1 4-lLlC- L^-^J^. LaJJ (JJ l^-la Aajj L_lLc. IJ] Pj^^ J » ajj Vj (J^lXjJl I g - ^— * JJ *> "JJJ " ^ jLaJ^pV I J CljLlilJ j^)J I aJa^, j| 4_lLa«Jl OJlA J fil^j 

.^jj>'1 Ll!j-Jl Jji <LaLal QJlA ^'^W aJl JalaJ aLkj J ,_^ja.VI frlja.VI » "^' ; ' ; ^^ jU^JjVI j^Jl (jJjl-SJl «_lialuJJ V lil]j£j ^ Ls ^\ jP^' ^J^ 

^io IjaLaj ^ ±a 1 1 diLjjl£JI aLuia.1 jl jji^ aLuiala t [ _3JalJlj ^Ltllj (JS*Jl j^j ji^ j"jL^ jjL.'!\l j Cli^j $.Ua.VI jL pLajVI jl Jli-aJI Ija J l^_P 

-( _jL*Jj 'OLa-luJ AJill jA *LaJajVI aJA i^jLi. jlj ^J^* j'l Lg - -""*.V .'''J*' LS-^' ^-aiajVI CllLla (jJJ^JJa j)C oLlaJl Ajjl^)-aluj| 



^C_aJl J ^ S JJ aJ (Ciil (J-alAJl al laijl i ■ UiJlj (J^aa ■**< (Cl jl L*\jj '^ (JUaJlj Aa.lj CllSj J ^JJ<^ (jLacL ^L^l Jc OJ^SjI 4_jJa*J LaLiaJ ' i ''*^J ^C-aJl jj 

a a - <aJ jl OjLaJl j^a lAa.1 a a - ^aJ jl jjJ ^JJJ^ 3 Jjg ulJ JjiaJl J ~^ a JJ t^ajjj pLjAaJl j^-g-? laJjJa ^* jS aJ Cll3jJl ^Jjdij Jj ^jL^ J J% (j' ,*.I^"M 

O^jjj^ pLlAjL fj% (j' (* ■• ' Lt .- U^-^^' (j' ** ' '-'^^ 'tj 4pL-laj| J (JAJJJ La (JS ~g Qj 4j| (JJa. J '"''^'1 (_>^J J ^ JJ '^ (jLacL ajij -01 A^-J C^^)^' ^ J^ J ' " 

■ jj^* JJ ^ ' ^* J 4-iL^-acVI L^La. jjj Jajjj j* itjLac-V! jjj i . ija jj\\ ^xAjjiW Ija pljj t »% (CJiil ^c-aJI J 2jjLi. oj^a '^'''^J ^j^ -^-^j (j' J 

JaJJ XL-a jj^ ^Laj i t ^ ->f- jLjLa ^ J ' '""- j>a 4-1^)% La lA J^C ■ 'JJ ^W L_]L ^a&VI L^A ^^A ^C_aJl J (J-al£j-Jl al lajjl |jA jj^J* ^^1 J- ^ Jjul aA 1 j^a 
_pLla.VI pLl^J^ ale JLLujI jjJjb (JJ^JJ-a jjjSJl J^aJl oj-lS ^\jj La ^-JaJ -ilij lAa. JJJ^ J^*J| I^A j] ilj^LaJl JJJ (jL-^ajVI ^QJ^jJ ^jSj 

ItJla i " lia 

LgXa£l J 4x.jJJa U^J^' °^* ij' ^ *' '^.J'^ ^J ^L>°' 4-a.LuLa I *o ■ >-. *i 1 g'wl ni. Ljojl t^llJA jl Ij'j^-^ \ * J J - *aJ (Jj^J J;^ J^C jA JjJlJ ^La jl lilkJ V 

Vj iUa.La_al J ■ i >J^ (^^ dl^L-ajJl J^c j ^ *' j jjJajVl o^A J ja-uJl 'f- JjI (jljjVI o^A JXj *^_jj '— *V1 ^ J ' '""- ^ g^C- ^J^"' LPj J^ 7- niVI j 

1 ka jcl iJjAa. jl ^Ja L^all l^J^Lal J j^J J Jj tJaJjJallj 1 g j£l aj J -^jJ ^-^'j jj^ ^LaJI jV AaJ) |jA AJ£^ ^c-Jl J jjLaJl al kill |jA (J ^JJJ 

_4_jj1_Jj1ujVI (_>blj^VI J^'JJ jLuiJVI (jJaj-aJ LaAJ£^ V] ^-^J V LkaJl |JA jj£J t4 aJxiia LkaJl |jA t—ialjC CliJl£J Aa1| J -i?-jJ (j-^l a£a^I ^-aljJ (jfl 

CjLlLaJtJl aJA pljj jl AillaJl J jj^Jj tdjj '^ iJilJluil agJLla j^uJjLaJj a^-aLuia.1 J u"JJ LP-^ r^* '"^ j' A *M aJA AJ^a jl jj'l^j ^LlJl i . llc.1 

.■LjjLaJij oj^j-aJ jlj^ilujL LJj ^^-'^ ^jlll (jLaC-VI j)^.-^L 

-Llia. JjJlJ OjLaJl j)-a Ajia. jLji-a OJjjlC. jl lilJJl (j-a jjJu-aSJ t A_iJ | ^oju1*J I <■ aAt^ajl * a-ljj LlJ ^^*^ 4_iaj|j jjJj OjLaJl jl jjC-Ija JjiaJjl AjjiaJ jL^ajl Lai 

CllVL^aliVI J I - ^-jl Jg-iaJ (JJ AaJl IJA JUC A_UJ aJ LgJjgJal ^jJjl lIjI jaj aJlj L^j'I^La-aj \-g-ll£ uij J^ji-U ^^J ' . ^' > - ( '-Vt Ljl^La. j^- ^a jj^J jl Clljja 

4_lHc Vj Ajalala JJC. 4_jjjjj|jj| ■LjjJaiJ'l jl^-ajV ClllpLcJlVI OJA jl J^^aJl j^ai <■ JJ ■ -~»* jl I laa jjJ -Uajlj JjJlJ <jLa ^ ^"" A \ J J ^ g *JJ L^-Lalal ^^Jj) 

IaJixJ CllL-ajj AijL^aJl JJjJaJ -> Jijl ki^aLc cijjJia. jjjjja j)C CllJj^J J3 l>l_La (jjj*Un<| ijjJLa (CJliJ* ^jJjl pLj^Jl * S J ■**< jL pLcJlVI ^ J ' "J ^Jlj 

4jLa-luj JJJ.I jA J j - >-*3 ^_J ajLaJl aLiaJjl |jA (JS frljj ** ajjaaijl ajJUul L_la.L^3 jl *La_^aljj| 4JUiiaj|j tg.1 liJjjll IUj <JJJlJ| Jjlia Ai^a j-Jj g.1 JJ^'I 



■Uj°'^j ^- ao ^ ^ a»±m e^-ui cp t3^^ j ^ *^" a J^'j 



UjLjJJ 4£^u ^A o^Jl ^ 4%Ju -lit I 

jj t A£j ■**< AJJA 'f- jLuljVI P ' '*?■ J Q^^J L_lL^acVI Lj^i- (j] it^lJJl lHjLjjV ?tjJalj (J\_La J^Jj laSa Aajj fjjJl U"^°* ' . V ' a J _>^' ti-^ Lp 3 ^)^ ^ 

V J^sljlj lHjIjIaJJ IgJljJa J (J^aJ L-jL ^aC-Vl (J^La. (_£Jaj1J jll AJjIjj^AjI CIiIjLjVI jj-9 IJA 'f- j 4£jjji]| aJA (J^La. CllLaJa-aJl (J-lljJ jlj^**'^ .' 

(JJ !il£ iClAiLuLail OJJj-^aa >a.l (J] a-uiaJl (Jjl j-a &aJ oAaJj 4Jj£ (JS_kJ J r - liO_uiV^ ' " u '\|' ' , l\ ' — t "-VI L£^- j^J ft - *a&Vlj ^caJl JJJ - graJ 

.LfrjJaJl JJ _J*juJJ Vj (p Ij3 (Gl) CllliLuLa \ £ JjJ Aa.jJ 

Vl-jL da&Vl JJJ pljJ£J\j| jLjJ J^J I, *o;^ jj| 

4jS Aa.jJj L-jL da&VI LpLa. (JJJ -^jJ ** J 1 ""J" — ^- M AjI-C. J (JjLui t_Joj| l£]UAj a_uLaJl J % Lo'il) oj> J 4_]l£-a AaAj Aj£*jj| aJ-C- J Jl_Laj£ aUaJ l£]Ua 

."l_jLJjJJ*£jVI (J^ " CS^J *°- i ^-*-" ^J^" *_3^° ^LaJJJVI °-^-JJ ** J^ J A .. I CllLaJJjVI J-"** J 

JC. J^VI 4-lJ -"'I Jj ClAjjjl&JVI (jjilijj ClLaJJjVI O^A J 0^_j^.j-aj| CIjIJjjI&JVI ** *■•*■ '"■! (J^ L-Li-gmjl (Jill J Jj 4JjLjJ££j| SjLjVI (J 1 ^ ^ A \l^* 

(j-a (Jal aAa J aJJ 4_lLaJt!l fiJlA jl J_aj-aJJ (JA . Jljjl L_Lt-^mJl Jj pl_JJ^£JI (jSj J Jbj££]| jLull J^iiljj L-ll L^aC-VI JJJ (JjLuJl J ^.LluljM (JJjJa 

LeJ JaSa A^lj fJ,J>Jl (J-oSjJ (jJa_J*J Jfl 4j| jaj « LaaU jLuuVI - ' "^ (j^ jl L^_>^ ^^J ^' C-l laSjVI ^1 ^ jl JJ^^t jLj^l L>^J*-V. ^ ^^'Vl O^A ^J A_LjO 

oJ_j^.j-Jl CllLaJjjVI * j*^ 'f i . la mjj I^Aj ((j^ '"*']) * ' "*' t^^ul ^ *^ J J ' ""* ^ • Lff^' cl^^^ -^J ^-*J 4-i^l^J ^* t^^l oJLp*j| Cll^^Lilllj A^\ (j-a (j^J 

'La.ljll AjjJ (jjjj j^aJl (jjl^Jl jl 3 aJJJ Jj (J*^ LjAj i^j^VI CllLajJJVI (j-a ^-iVVI J^ L^J^. ^^J ^**VI Jiiij t^lllaJ ^^i ^^aJl (jJl£Jl a > aa J 

. JjiaJjl ■LjJJaJ ^jC^J LaS pl_LaJlj| i, JAl^bjIj (J^iJ^jJ iljC-VI (_j-a (JJJ^La J^aJjJ 4J*^J A_lAlijJlj 
j 4jLa_LuJ <&\ \-g-Sla 0Aa.lj OJ-a t(J^3AJ Jji^ ^J-a <Lal£ L^laJajLl L_JAa.j Jfl (jLulJ V I V^_l3 LaJ ^ laJl i " l\ jjl S J I A-J-a^ (jl (j^J ^ g '°* J (jl j^a-J V AjJJia. L^Ua 

' "' "' " -J^ 



iil ^1a CjLI ,jrf> AjI jA 8j aL> 1u L« Js ^ 



Cil 



p-LajJl j-a _>«ljVlj CllljljuVI JaJUj (J-a*Jj (jilaJJ g-L^ajl AilSJ A^IaJ (JJ^a LlaLuia.! J L-jL ^aC-VI Ij^A (jji Aj^aLaJl CllLajL-aJl J OJ^J (Jf^ ^*^ 

(JSjjj L_jLc.ljaJl oja Jj SJLujJI (Jj-oj Lajac^j ti .jl L^a&VI Lj^Li. jjj diLc.|ja liJLiA oAa.lj 5JjS jn-*< JJl a£j_^| oja (J^Li. (jAaJLj a A »-^a&VI Jj 

L^_a£ljJ Jd*i iliiljA I ^Lla Li! *lL-oJ (jl JJlJ L_Lt >-»'l (_>^lj ^1-al *_)^ CllLajjJVI 0^* » t " ji.1 Jj L_Li oC j-a ^JLujJl CllljjJJ^jVI cJ-*^* J^^ CllLaJ JJ V I 

*JaSjja J^-VI L_Ll^33IjI Jj AJjIjj^JI CllljLkjVI (JaJjJ V trJJ^ cijjAa. (jLa. Jj CIiIjjJJ^JVLj 3 Jj^ hlJI ^J^VI CllLaJJjVI _Jj_J* AJ-aJ L_Li .ajJl iLal 

a-uia. J OJj^.j-aj| 4_alla_aJl CllLaJ JJ V I <— ^Vl Clllj^ic lai-Uj ( jljjluil j^J^ j.^"^ ) (e-a-^Jl-aJl aJ JJ V I ^J^-J Vji3 _L_JAaJ V ** '^ ' *^M OJA j^J 4 J^"^ 

.4j£ ^ulzJl JO Jbj^£]| jLllJl J-LLaj| J*J La^ ^L^luLa jjKll oUa. l1jJI£] j^aJl jJl^Jl 
ij^Jl jjKll --7- J -^J^* (J^' (Jjj-alfljll (jJl Ijuin V ij-a£j|j jlajVI IJA c!^ 4-aIijVI &^A aISI ^jJl j-ai t JJ^J <iaj jLuljj (j£ LJlj jl AJ V UAj 

ft -LLilllaJlj (JJaJl j!)llaJl (Jclfljll li^-J ^jiJ ^^^ O-jljJ V J ^1^ V J L^l Jj«-^ V Jill CllUjj^Jl ^-aJJ tCJll j^J 
jl ■ -~ *'l jj iiLtllj (JSaJl L^£^lllal i^C >C-J JjA-a3 (Cl jj^ ^JJ J^lj ~'"^ '1 (Ji.U J lA I JJ jll A^!iLaJ»Jl CjLlLaaJl OJlA L^llLaJ jll l aAL^ajl lIli HJJ j 
_ JLxJj ^ j| a-im JJj| jA j-^o'^ ^Lj a^aJI j-a a\ Ja J I Aa.^aj L^iiUaj L^aiaLa j ^JjJl (_P i_3^- a ' U*^ ^ ''"'VI &^A J° ^-J^VI jj^lLaJ V jjajjl AJJJaJ 






Jj»l»J| 



4_at_^j 4_L^a AjL iLtll Jj ClLaJ V ** lai-nLjl L^JjS Aa. jjLaJJ aJ \ g jS J j pl_la.VI (JJa. *J^3 (jiaALll! Cllj^Ja AJjJaJ ^^A AJJJjIjAll jl jjajjl AJjJaJ jj 

pLcjVI IJA j^J 4«-Lj-a*jl L-jlJjl - ■a^aJJ *La_UJ 4_ia JJC. -ilj-a j-a CllLk^J oLlaJl jl AJjiajJl 0J1A ^-CAj'j _ jLkJJjIj ^LaJ (_cl j& oAiaJ AJjiaJ L^-Jj^ Jj 

jJaliJl (^^^l t ^ k -^ -^ J* AilSAll (jjjlj-*Jl A_ia * L ""* J J jj^l (3^" L^^"^ .Ci?-J 3° ^^ (-M {J* ^ ..^ ^ ^ -J^J ^^^-Vl (JJa. ^Jfi f^-al L^jW^* ^* U^^)-^ 



\ g JC VAJ " *** jl - ^iajI" a jg Q a (j^J " L — ^ "^'' ^1 (3^" " L>^J *J^°.' IALJJjjIJ LaJUa 3 Jjl - .a jj^* jl t-g-J il£"M ^ J J laj] I -LjjJaJj -( _!L*Jj <* jl a-JiJl 

CljLjjl£]| j^fl Jja.j^Jl jjLsJl a-La^ajllJ 4 J^-VI A*J Aajjll La JlUJ 4-Lal*JI XLVI (jl AaJ UaL*jI Afll£ jj-a Ajjlaill <sA4 S-^J?* (J^*aijj LaAJC (Jai^Ljj 

pl^alj (jjj'j-*j' &A4 .J^ (j' .* .1 1L "j ^-*Al 4-uiLuia. L,yj'j-° (3^J ^J^J"* Cjfr* CllljAll lAUJ (e-lc (jLLaj .** J^-M JJC. CllLjjl^Jl ^ 4_la Iaj£*J _>&l **J^ M 

lHjLjjjj^JI i . uS j*" *LlujLujI ^lj-a _)f" t - J * tjr&^ 4 1 Aja*j jfi&\ j±\ i . iij j*^ (j^j ^ a '1 fJLtJI ^ oJ_ja.j-a I g maj lIjIjAm &A4 (jl V] \ gj' r - *Lalia_aj| LAlLajVI 

.4_klJAAa 4-a.J-l (Jl 4-uiLuia. JJjlx-aj CllLlil AJ la-ulj ^ (J-a*Jj LpLaJlj CllLaJJjVlj 
(jJ^LiuJl (jjSjl CllljlgJ Uj .^ ^.IJ^ ^ &A4 idjx AiJsll l_LuiJJJ \ llxji jl£ <J<jjLaJl aJ ^ - *3j] I |a* jj 

j£jj t^-l5jJC,VI OjLiJaaJl j-J] l& JjAa. ALaJ j^Allj ^JJ^ijI dlLa£ljjJl (_!] oALLuLa ^ulC *_uOl (JJ^jI ^ aJLa-aJl a a la a OJjj-oJ AJ^)JaJj| &A4 dl^Ja 

^ t, a\*jA\ jjJajLaijj . jjjjta j^jJjLkjj 4_aJ^aJ " p I^VI el' "-I " ajL& jj ^ >- jA al*JI Luj ^ aAi ?_la^a LgJ 0*7- j **JJ 1 &a* jjL (_gaiI iai ^a 11 

Aa. (j^ ^-AsJl C1jLjjI£J| Ail£ p^kldj ( _ 5 io (j-AfaJl o-ilSjcl (j!) jCAj tiiJi (j-a V^Jj t^gJLaUj ^ jl a-im <U1 1 (Jj3 Q* 4-alla Jl 3-iaJl CllUjl£JI (jia. A_iLaO <jIj^ 

a qjqI-.1| dll^Jjiill cLljAa. <-a_UJ pL±a.VI j^J L_S^lla.VI J^ la i2>*^' -Jj^^J t * ia '^J 

L_llj ' f *- (_£jlaj i . ]l jS J I jl j-Ja Lb >-^- ■**< jA ^il^Jtlj V] (_>^J "UaJala V-ia." -Oj^ jjLaJJ Jj ^_ak-.. (J-J^ {Cl '^ ^mj ^ (jJJjjIaII c-lc^VI I^A j] 

4_1uj1_LJ| JjJ^)J| L^J AaJ* jl * XJ ^ AialuJJ aJ ^^1 iJlujVI (j-* AjAxJl J^a.^J 'J-uliJ jjjjl^ CllLal^jIlcl ^ 'j^a *^Jj- **J UJ^* " ^ jj ^ L_lC-l^a^" a-ujl_J 

.^jjiijJl jLnJ (jfl ^.J^ ^'j*^* ^^4 J^ unl 

^ BjSJ LJUa ^jlajll IJlA j . j>*3^' -Jj-J" 11 ^ ^ JJ *J^ r - ^*-* c^-*^' J J ^** ^ ^" J - gaJ ■* ■' '"VI fiA^J *LlujLlJl JjJ^)J| OJjJalj iLtll AaJ jl (c-laJJ jl^J 

^a.VI A«J lAa.lj ^-acl^a -^J (j^jj'^ (J-*' ' . \!"^ 'AiJAaJl iLtll j)^Jj 4 4jIjS 
j^Aj A-Lalf- ^JjJajS A_1JJjjIa!| f.\ ^lj| (Jj CLiaI 4_LuLL1J (J^IjC Aj^lj ^)£jl j^-aJj 
. 0_J-a (J jV aJ J"- ' I Jjl Q A_jij^ j)C t _ 5 -ak~- _)^- u1 ^* ^ ? jj (_j^ LaLaJ (JjjlSJ 4-^pall I j] ( 1 
_pl.la.V1 jyj L *°,:^*^' *UAuJj^ " Jjialu 4-L^aLa ClAJl" Jj^-J ^J^S f^-V. (j^^- U^ L5' j J^-J f-^^t^ 
JjJalll AJ^)iaJ '*-^C.A^* La (Jii^C. oAa.lj Ajtk^ g-Lla VI i, fllla a -^J^j 111 j^* Clll^ajaJLaJl ClAjjiaJ Cll^LalulJl jj(\3 

_Aj^UJ| (J>ilj«Jl aA* (J^ >-Q^» j ^-^kliiujj 

(Jj (J_yaA*3 jl oAa.lj 4_la. A_liaJ j^-aJ t J-lS j£ij .** *'"■ jLlLa8 A 3 cJ^ "^ \l^ J ** J L>* CllLkAJ LgXa£l j A_laJl CllUjlAJlj oLiajl jl Jjlalll ^JjJaJ ^JJ 

J _Viilijl lIujj Clllja^JLa AjI Aa.jJ J liLJa ^Ufl LAlAa. AS JjaJlJl Ia* jl£ Iij j ?i . uS jlll j (J^uill ' ;> lia j^a 5illa-Jl AJaJl CllLjjL£JI p IjJl j^a JJJ^LJI 

j, JjS j_5JJ ."aVI A-llaJl" lillj (ji JialJlj JjVI plc^VI Ale LJajlll L_±aJ J-li-^alijll oA* ^ ^jlajaJl cJjSj t^llmVI oA4 ^^Ic <jLa.VI Ajjliill *JaluJJ 

^Jjjlj jc\ ' i '» JA (JjSj jl jjJ *L*_ulaj| ^_Sj^)Ja (JJa LALaJj La Aa. j 4ijL-*a-aj| *> a-llj J^a.jJl __!] i " ! J^ la A_liaJl oA* jl ^Jjlalll ^^Sl ?J^a.jJl (Jj i " ! Jg la 

J_ja.j jj^ ■LjJLjjJajl JjJJIjSjI (J*1j '"'J^ la 4-lIaJl oA* jl <JjJaill j^-A^* ^a.1 (e-la-aJ 4 1 * lalj LjoSj ^j'^ M o_)^3 jjJaSjJ L^JI <cl jjJLula JJC- jl ^^j-a-jLa. 

Ia* j]^Jj_CllliAl^a-aj| <-a_jlJ 4_la *Llia. ^-Laj]_J AAa. JJC- ^l^-a Clula 4-^jJalll aA* L_LuLai _ A_1J I ^ojui«J I CllliAL^a-aJl (jjjjja j)C (_Jj laJJaaJ jl aJ ^ - >-*^ ^1 

.oJ_ja.j-aj| ^.IT- j'j,:. I U^^J^^ (J " ' "1 A-a (jJoalilj ^-3^1 

Cll3l£ tjAllj OJ^aC ^ji oAjLlU Cl±jl£ ^jill A_Lai*Jl aJ&liaJl ^ "JJ^- 1 ^ (JAaJJ L_UjuuIj 4 Jj^AaJl <jLS ^ al j"- ' I (Jj^=t\ j)C IajI jy.jjl-^ (_>JjLuJ LAl laJlJ aJ 

jj^)Sj| Ala \ g ** J laJ > H (jia^SJ Cl±]l£ ^jill "^M q1*i1) Aljlll" Aj^)JaJ _)Alj CliaJ (Jljj La t^j|Aj| ai*Jl j^J jAa. ^ la-LulJ ^l^a-a j^a pLla. V I jj^* ** J ' ""* J^ cJ^^* 

Alilc-VI lA* (j * .^ /cJ] (__pa3l-Jjl (J^-^ ' " ] ^ ^ ^*J^^ CllVI-aJl ^J^ 1 * J t^jlJA j .^Aa. Ulj-a ClLaJljl j Aa^L^a-aJLj LAU ^-^'^ J3 A_la. ^JJC. bl^a jl La^LLaj L.,^jl| 

x • aj (JJ-a i . !jLaAll jJ-ajU ,_5^aJ Cl±]l£ XjjjJljI ClllpLcJlVI oA* CllUj'Vj .L_J_j±aJl * ^lj- .a ^ jl^)laJl _jjl£jj aLxUl i " <*^ - Ia3 ^ LAll^nLaJl Jjl^J (JAa 

O^jlaJl liiij (^a (Jillill aUJIcI L_LnLa Jj^ laJl ^ jl^jlail lAjlkJl ^Llia jUaljVI Alcj ^jjjLaS jj-a *La_uJ jj AJLj <«Jaa 'f L_J^aJl j^a ^ lia 

a«j Laja ja.1 Pj^j CIiLjj] aj jj^Jj <J ^blj CliAaj'lj L_jjjiJl aLsI^VI Ia* J) (jiillll ClisLuj am -^^1 ^a jja!| jjI^j (^Aj l^j^-I ojALla liJUA Clll£j 

"p IjjVI (J*-^!" ^^ ilyjjb W^^^- L -^' L5"^' *J^' LS*J / .!^- ^J*aU -- »Hl ^^lo la^J (CaJIj AjIIjJ (J^LsJl L_jLja1| A la^illjJ 4-lLa aJJ JjAll jl jAj 
La 4-a - <a aAC L_lLl^j| <■ ajjLJ jj-a laSa Clll^aluJ Jiui A«J 2_Lai«J| lUjI JjJalll LAUJjI j)^Jj t<Ja ^JJC. -^Ij-a j>* Luljj L^JI LjJjSjjl j)C oAlLulJl ^J^Q'I Cl±]l£ 
(JjIIjI pLc^VI ,/*•;■ ""I AaJ" IjjAJ LaS AjLajl ^cjIaj JJJ > nl j (jJaaJjj 4^jj1ujLj (J-uJjJ j^^-uij^)^! pl_la.VI pJl-C La l^a.1 ^jlll i '* l\ a j V I (Jjj^jJa (jc- i^ijij AJ9 pLa. 

^jlll 4_Lai«j| 4J^VI AiJa ^AJjJa oAaJ jjail£j J J lall I AjjiaJ j)C jjailAaJl (jJaj .(1 ) "^cJjJl ' ; 1^ a ^ oLlaJl ' '"*'*' jl *_lialuJJ 2_laJ| ^JJC, jl^aJl jl_J 
j^a Aa*-aJl i . Ij^JAll Ia4 (J^a Jj^ la ^ iLaJliJll jLllLjj 4*LliaJl L_LjS_JJ 4-1 t, a ■ gaJJ (CAN AlSalJl LAUjI j)-a^j| _JJC OJ^aialj alaJl j)^Jj 4^)jlujlj I ft-Jj (Jj^ajJ 

< jiAJ' uj^i J sli^i cUi ^j^j- JjUj- (> jjiAlexander Oparin oijWji j^^i *l^vi ^ ^ ^jji ^n^Vi cP^ & 

(_Lia]L CllpLj AjLa-j| j£ij 4<iAL^a-aJl (jj^jja j)C 4_La. ^I^a-a ^La_j] *_lialuJJ A_laJl ^JJC. -il^aJl jl CllUj'V jjj"'» M jj^l ClAllJ^lj ^ oAjAC. \ jl a jl (_C^)a.|j 

JjJalll oLc-J jj-a pLaLtll j^^L (JilLjJ Jj .(2) " Jj^** ^ ^U^ L5* ** ^'^^ pU_jJJl *> Jajj _>fl*J 4-3laJl (Jj^al jj" | ^UlS Ojl^-aJ LJ^JJaiJ jl jU, U|j AjjAll 

jilLa ^jljllLil ^^J^VI (jjl-LajSjl (_M j>a (5_>^l lAlaJ ^_kj|j .oLjaJl (J^al ^1 {Jx-ajlU a^jLaJl ljja.lj jyjLjjl A£1uJ (_Ca1| -A_ulij ^J^jjail ^ Ij^aluilj 

La^g a. j Aa.lj jl^-a ^ *L«_ala_a CIiIjUlJI aA4 * - ^ j j -^^aJI ^ ' ^ A 'l (^ ^_CjaJl L_S^UJ| ^ <ll*-a CllljLc. Cllli -il^-a -ij^-j ij- 3 ^)^! ' " U"- 1 953 ^ *' ' " 

lHjLJJJj^JI L_Lj£jJ ^ (J^.A^* ^jlll *LllLaVI (_paLa^.VI ^J^ 1 *; is U' > "'^J U^ p^ lalmlj 4AiUaJLj 

jIj^JI Ailia. (JAaJ j^J aJ LALaJl ^ <-aAaJluLaj| -il^ail jV \ g ' '**^ L ** ' ." La jLcj^J (J^J f La V I (Jj 4-a£_a OjJai. lHjIjUujI iAUj ^ 4_J^aAll 0A4 L " ' J.'*' f *-I J 

.(3) ^Aa-^Jl dlljiuJl ^k Al^Ulb i " ! JJ (_|Liall |A4 j t^JAa mil ^^^^aLJl ^ oJ_a,a.j-a Cl±jl£ ^^lll 
^ji Aa.jJ Cl±jl£ (jllI jl^aJl Ailia. (J_LaJ j^J aJ ^ J^^Jjl «-l_>a.j (^ Lg_aAaJLuil ^j\ jl^aJl jl_J LJjJ»J jl A mil ^IJJ-a ^JajJal AijjJa LALaA^a OJJ9 A«Jj 

.(4) jLajJl L_iL- ^ ^jaJl ^^iJl 

^ (jjL^a.'V I JofffOy B3CJ3 ^L i^_J^ h^J^ A\1AsA\ 0A4j 4 J^Lj JJJ^*J| jj^l Alila JjJJJjjIaII Ulja.1 ^1 L_JjLalll ^.Laa. CllpLjj 

j ^jJJjjIaII 4_a.jll]| Cllli "iJ-^jVI" <ia_a LAlLaJLt^a j -JC "] 998 ** *' ' " 8 J^ U^-* O**-^ 3 U'\ , J^.." < J*^ J U^ Cjj^ jLtll A^Jt-aJl ^ 4-la.jJjJaJl frl-LaJajl 

\jL La JULll ^ ^U 



jjkiil Ajjlali AJbaJl (iblVl 

<da_^ i.i*J aLul Lib J jl^a jc\ 4J ' " i in aJ c-Lc^VI I ^J " jjajll ^b^l " Uj^- Jj-^ L " ■ *■! ^ JWjj'^ 'Wj^ L *° "^ J I JJ-ui Cl±jl£ ^jjll AjJULil A-LJaljl 

I.J4J AJjLJjIujI 4_LaAl JaC-lj '' ( _ ff JLlllaj| L_jLa2uVI" ** ?■/" 1^-^ Jj^'l jli (j^jjb pLc^l i . Lul^-J .(Cj-laJl JJjS->"1 4_lLl3 J*"- 4j|jJa I f-l*Jj lltlf. 

(jJt-uLll L_jLkJjVI cSO^ 3 U^" M_pVI O^- 3 '" &La-ml <_£^l 4-llj£Jl f-uil j>a ^>-^*U ^L* (j-a iLall&VI I^A jl J^- pLcoVI 

jJ (jLLaJl (J J J > U ( J*3 iLg_Jalj£j| f-^C-J 4j*_lllaJl L_SjJaJl oLaJ *La£^Laj OjS Jg ^ ^jjjl ** J^ I CjIJjIAjI pliL l-li-a Jj .JJOjuLJ (J JLliiaj'l L-lLaJlJ V I ~ j£ 9 A (j] 

pLjjal ^Ijal j>a ^^« « ;^q^ Jjj Ij&Aj tabaJl Aia Jc f.MA\ *_iialujj j-i*Jl J pj^VI (JjVI jli 4-ujjjLJI LlilJljjaJl (JjS (j-a jlLVI (j-* * :^ ^^* 

jli AjjLajj dlljJdij Jg laJ aJ LaJUa" | Jj LaJ " p Ij^VI (J*- 3 ! " ^L^ j^ L '<a <J -llilj t^iiJl aI*J jl£ 4_ulij (j^jjb **^ J t jJaJJJ 4_LLuijS ' '^^JLlllajl 

(JLi^.VI /J] Lg-jjjjj ^jjaUo dil^jjjij (jjbu pLi^VI (jl (^--V. u^ ^l^i^j lHjj'^ ci^ '— J ^- a j u^^ t^-^^ -r-^ ,;"- 1 ^JLc t^jLaV j iiiijLaV cA-* fij^a^ 

L^J*VjL^-« 4 aJlJ (jV_)*-J^ L>* ^L^J ^^^J^^ ijl-3 AjLc^I L_Lui^.j ioAjii. p l_jj| Jj^ la (_!] CllJll (J^ - i *-J ^^?- '**^J.U* ^ °^* L **'^lj*' 1 ^'^J A^-^Ul 

jjjajllj J^ia L^L^Sl ^1 ajIjjII O^Jlja ji VI .(7) J^-Vlj (JJaJl Q£ *^\ J! cJjj^' J! ojk>?-'« ajjUI diUjl£il j^^ ci^" ^^^ t^' ^-^* 

AJi " Llilla |ji^Aj i ji.] Jj J^ jj^j 4-imjS^Jl CllLL^Jl (JlSjjLj aIjUII ajjJa-LilVI AjI^-J Jl {_5^l (JJJ^uJl (jjlll J CllliliJl ale Jo IjJa jCJJl 

lLljA^JI iL»Jl JaJ ^ g-a j (j-a ^)±fc j\ aJjli Cllli ^jjc. A_i]| "jjJluIjjI i . ]l -^-'"Vl 

^jjjjjl" J Ia^axjI oAJ^. AjJaJ IjaLuJj (JJ^uUljI (JJ^jI CllLllJ^lj J 1 , >-.j , >-.A. 1a j^ -v |j JJ| AJj£aj| Cll^Llaa-Jl iLal ~ A ^J^ ? 1 *J Jt ^*'.' (jj^ijj'-^' f^ 
IJAj tjjJLlilajl i . ]LklJVI i . il\ a Jj (C J j laJ ^JJjLj <i ^i.1 (J-alc- L^Ua 4_jjajj| OJlA L_Luia.j i" 4_LjAaJl Ajljj J I jJ I "_J l1i9_JC- La jl "^JJAa ll ^-ljjSjjll 
j_pa^)*jJl i . UiJiJ HI lJj laJ l**i|jqUi| 0J1A j t3 jjlU^'l A_ijLajVI L "'l Jjj»*''l t*iJJ i ; * i j la 1 I i±lu J^J *> ilia jl AjjIjj dil^jila CJJ' > -^ J (J^^ j (J-aLaul 

1 ** ^ U? L^'j^r' ^-1 LilHiJlVI J Uaa. ^ a-UJ jl CllLcL«_kJ^U 

4-LajjLaJl L_LlSljJj|j pL^aC-VI (jl (Jj- >-Q*iU j Ajjaiil oJlA j-CJJj iAJjAaJl 4-lLjjl Jl a_uj| CllaJ* g-Lla-VI ^J J j laJJ I (JC- *i|jj CllJljLa ^jjajjl aJlAj 

^"'Ijjj**' cLljAa. jl AjjIjj dll^jiia cLljAa. J^i Vj (_P-^* j' _J& ^** r^ r^'--- H ^? ^J \^'^ j' j^Vlj (jjUul^ L_LlSjjll ojSa-aJlj g.1 Ja V I ^^J oJ_ja.j-aJl 

Cllli (j^J aJj pl_la.VI J'" _J_J J ^ =t cJ-*^- f^^J-^^ J'" CP-^* ^P'j-r' l**i|jqU|| j| j&j I .:°,:°^ LLalr- Llla-a 4-^.ljJ pLc^VI I JA j)^Jj iCllLllaJl i . Ll£ JJ J 

jj^J jlj AjV li-lflla jl£ l-a^_a ^l^klic ^jJjja. ^J-LLaLJ (_$lj A_jLi_iJ i . U^Jjll o^Sa-a L)N/\-jl ^Jjja. jjli 1.1a. 7I_^lj lilJJl L-JJjj! j .pLjVI (j-a ajJ J aJjli 

:jjLa£ cjLkJi ^io j ji.^vi B.G.Ranganathan j^-j^U-c-^ cAV^ 1 r^ 1 ^ 1 W^- j^^m ai^ji ^j t^^ jji ^ 

A-aL«Jl (j-OjL^aaJl aJA jl _(J|ja.VI j'"^l J ^^ l5^ ^P jj^'j U J ^ *^l ti * 1 ^^'^ ^J JJ' ^ ^ J ^Jjl^i*jlj J- - - 1 " J .- ' "*" ^'Ijjjl L **'lj°^-''l jj 

jl IjLlJs Laj jj^J jl 4-J IjV Jia-Jl aj-tiaJl J L3 j\j^1C JJjlaJ ^1 (jl l-^ajt^-iA, jJalJl clj|Aa.l J ^Jj^ ** , 1 *^ jl (j^J V dlljiJaJl jjl ^c_JajJ lLi^JjI 

JJJ^ JJ£^ ^rjx^-ij jl jl l^J JJ^iaJl (jLaJ] J] tjS^jJ jl J^VI (jLala.Vli ilA JjJaJ Jj (S-^jl V iJl <C.LuJ J ^l^kldC JJJJlJ ^l ^AaS 4 JJj-a JJ^ 

.(8)"°jA 

AiAS JJ*^ 3 L **'*'."l *LLal«Jl -lAl^kiilj . L5 -^-jl jpl^ij ^.!*U? ^ **/. I jj"^*^ (_jj (_5^jJ* ^P'ljj ^J^ 3 ^J^-J fj^^ L5"^j L ** ' ." J f>J ^V ^l*i (J 1 ^^ ^-* ^J 

Jo J : pl^l AJJJjaJ* 3 L > a j V] t^A La AJJAaJl 4_lijjjlJl (Jj3 j^a pLla.VI jj 3 -^ I .'.'"' lllLua jSl CllljliaJI oJlA jjl PtjJaJJ IJ^A j t ^L^aLaJ I CllljaJaJI 

(jLaJlj j)^-aJ Vj (jUa_>ulj| (jlajAJ 4_jl^aVI J* jLulJ V I p ' aa J A-L^aLaJl AjjIjjJI ojiiaJJ (J\_La (JjJailj ) jLla. V I L_1IC.| J j)jaLt-a a^£jJJ i " Ua pLla.VI 

jj£j jl (j^-aJ V Lb Jj-lJ t^i (jJLUiajl ' ; iLaJlJVl AjJl Lai m JjJaJjl AjLaC JJJJ13JJ l-Lalf- aiala-a AjJl jl^aJl JJJ*L"I ^IJ AjjIjjJI CllljilaJl * y -"* jl L^ljJS 

i'*^ •'^'^ aJ pLla.VI {_5-J jJalDl A_lLaC jl fC\ t"jjajll" J (c^-V. f J^ ° a ^J^ (j' U^M ^ tjj^^J t '*- u1 ^ Lyjj' J ^liljJC-l L_Lma loJia LAia.jJ 0J-3j-a 

(j-a ^ Ja J I lUjI nKl| jj ^jCJJ AjJaJJl Q^J t J j Ljj I AjJaJ L^JCJJ J] I Clll& jJ jLIluJ I j)-a (Cl djjia. a^C Jc (J^ U ' '"^ dllja^alLaJl Cll!>La-uJ J JJa *^ 
CllJ^Ja 4_LluJ| fii^-Jj j>*jjl JjJ-^ J^-^ Pj^ J! Uj^-V. jl (jS-a-Jl j>a t^Jl jpl^jl j>a jy*-« p J^3 ' J^-VI (J>M Jll j>a lg .JaJlJ dlLk^J p IjJVI <■ fllla^a 
p l_pl ^y^-J (j * J * J frLciVl IJA Jt"- ULlIullj . (jjiuJl (j-a (jJJ^LaJI CllLla Jjillujl ^jC-^jJjl (J^ajjl IJA jjli AjJaJil L_LuLa.j tg.Lia.VI j>a kilHa-aJl p l_pVl 

pLla-VI J tjT^J^' Jj^l Jj-r-T> ojJa Jl Ja Ja-^J ClAIIa. jl A_JLaJj| 
LllJ_^aJj pLail J 0%*^* '^4^ '"^J a Cl±jl£ 4_j1ajJ| J l^-jV li]L«_ujVlj L_ia.ljjl (j-a A£jlklla IjLL-da (J-*^* ^Ljjl^ -^J^-J (j * J *\l U^^\ (J J.' ' " J'"- 

t j jj la Jj CliJjaj aj lia.ljj dul£ 4_j1ajJ| J 1^-jV l *°^ ^jj " j jj,!^'! j>« a£j!^ lHj\jL^3 Cllli Cllljjl£ ■ij^-J (J^J^J jl (t *°^^jj Jj ^tU . 

Jc jjadll oL&J (jj laJ j iLa O^klij* jl AaLcL 3-jl - .a a jl (Jli. J J - <a3 Cllli jj^* jl ^J^li (Jj"-*^ 6JJ3 J ' " I ml C J3 ^j" ^Ij'^VI ClllaJa-aJl OJlA jj^Jj 

." JajJjJl ClAIiaJl" *jj| A-JliljVI ClllJjl£Jl oJA 
(Jj (jJJ^LaJl_J jjSj* OJJJ^ p IjJLj oj^ jI^oLj diAa.j l^JI AJ ^li 4_la-JjLill L_jlla.VI J ^l*i ' " I uil C. J3 " Jaj-Ujll CllLaiaJl" O^A jl li^aja jij 

;4_jLS J AijiaJl aJA (jo (JJjjb JJ*^.J t^-LjU^-Jl Clllja^LJl (j-ajJa IjjI (iijJJ jl AjV jl^j iCllljLlLJlj 
i. *ol mjSI jA lAJ^a.j Jc- cJ^-^ j> uLi 'lj ... J^jVI 7 r ^-"' t Jc- L* *J^ J ' " I ml C. J3 4jJajiJ| A_laJl ClllJjlAjl oJlA jj^* jl ^J ^i JjJaJ ' " La - <a bj 

.(9) "djLjjLJl j>a^ C^lj^la 

(Jl S uJ V I jl Jaj-Ujjl CllLaiaJl " o^J jjI (Cl Jc J^J fl^ (j^J jVI *^j J^c «_ujLD| jj^Jl L *° - "•"*" a Aia lAa. ojjjS lHjUjSjjj CllLljia. LllJja.1 
J3 l^ '"■IjM j- fllLa aJ pLla.VI » ;^7- jl j>a jjJJJjjI^Jl <*ijJJ jl£ La (J^C CllLjiaJl ^ a-lJJ I ^J' t ~- Uj' ^^ M ^J t^^l CllljajalLaJl CllJJjl J3j i" AjjlilJVI 

sjj^a (J-aSl Jc-J aLaJJ ^_ja.jj| Jj Cllj^Ja 



;Xili Cjlja^laJI *Ie. J JLlajjull JL-aiVl W. AOGf Derek Jkh »4u^ j*j ^ikjj'-^' °^- ■**■' Al£aJl oji^j L_ijjel aSj 

4jLsJl aA4j t^-LjL&Jl Cj|j\a t aJLall 1 *i > >-^ 9J AJe. ^.sLl^VI jl plj^VI ,_£jluLa { _ 5 Jo p Ijjui Alal£ A_la. Cjljjl£ Jfc 1 j j > >-^ ^ A^LlIaJl 1 nK ^ a jjj 

("] 0) ^ .!? .! J ^ ojja^l '"^'^J a " tillD jjI £cl 'f- jjJaJl jj-1 LajJ ^ **g 7- 1 J 

aA4 jj^ .■J'"- JJ.'**' IJA j 1 1 * j la lHjJ^ °'- c '-^ *-° J "^ C IJA j _AjJISjjVI (J £ m^l J -lj^.j (_$1 Uj J °^ ?** **-^-^ * ^ .!"- V I Jj£ la III ' ** 1 jJJ dll j\ajalLaJl (jl <cl 

pLia.1 aJLc Ig-La ja ^ 5jla 11 aA4j tlajla a jj^J jl jA jj*-* Aa. aJ jj^J jl jj-i alai ^^^ jpl^ jj£ la] ija jM ^LuialDl jV Aa*jia_a A ^ 11 ciAjjI^jI 

:Jj% ^aIi Douglas Futuyama l^j* u^j- 3 js- jj^- 

aJ jl ojj^a (_J-a£l '^ ^ laJjJlJ.il '^■J J*"- alai i ** ! la j Laj £.Lla.Vl9 tfrLla VI ^J^-J J.I' fA*-ll LlJ^ J jIajLli! jljj'"* 1 ** jl jl ^j£°^ Jj^-**Mj Jg^ H j] 

(j-a AJ^la jjj^jllj (_j£_klij| Alal£ * j j L "- J J alai i " ! Jg la Jil Cl±]l£ j]j 4 .Ija-jJl J I g*"*J"< jlAa.1 jl p I^Jl jjC- Ia jJaJ AjaJJJ i " ! Jg la Igil (Cl itdjA^ j£j* 

.(1 1) A-JaJl CjUjI£*iI aA4 (Jla JlLa^jJ LlljJ Pjjd J^J laJa a J^Cj lg-I Aa.V ftjS 
La£ jjlaJjl (_>uJj (jI^Jl J* P'_P^' (S-*^ (j' L^' 'lHJ^J U^ i_J^Ji^-l (_5ACj i_pajVI ^J t3 -!c aL?J Cllj^Ja ^a AJaJl Cl]Ujl£JI jl CliJJJ ciilj-^^'ulla 

LuJJ j^^JLaJl jLuljVI jl-J A_1JJjjIa!| ^jC-AJ a ^ >->| IJA ^J 4 jLuljVI (J 1 ^^ tiLli^Lj jA J J lall I AjjJaJ j^- la (JjlliU Aja j^IjajI a_Li IbIjajI aA 1 (j^s jl 

(Jl£_kjVI ^J^ 1 *; ^J^J ^ ^J ^ t^"^*J ** *' '" U^.^-* 5~4 L>^ ^l-iJ J J lall I fi^pSj t c3^^ ^ ^ - lal ^'1 ^ i " ! ml C -i_)SjLj ** ^f*-" **.^ CllUjl£ jj<a IjjJala 

I ^j jLuljVI Jj^ *LlLaC j^- )a 4_LuLLlJ » J al a a AjtJjl liLJA jLlaJl pLc^VI I^A L_LLiLa.j 40Jj£AajI Ojlfill U^^- ^ j'jj'l 

(jii j^JJJ J jj I jlm j I - "1 
jJiLlLljlA jAjk-2. 

j^J>n±Lul $a qA~4 
jj-a jjiajiLLa p^J (_5j-uJ lIli UJJ Cilia jLa_aJl aJlA j^Jj ti ■ !jla 'I J^)a jl " (Jil^jJXLLiljJl jluljl " a_uj| ^^^JLaJl jLulJ^U 't"VI laJl ' r - Jjialll ale. J (j'l-'J 

jjjiii ^llj^jij Charles Oxnard ^jL^^ji Jj^ j^-^jj^i lA^vi o- lk uija.i ^i cjUj'vi c^i ^ u^.n jjjsii ^i^ji 
i> o^jii- 5;^ vi jau ^i j^h]i ija ji ^ji=Ji ^ja jc ^j>^i ^uie. j^i j^ UA^jSolly Zuckerman ch^j J^j^ 

.(1 2) u^v^ *j^ ^ ^ : ^ ^j ^jj^ 1 

JJ^I ^^aJl jpl^Jl r^f^ "j-^J* " -^' U^'^)-* ^^ C5^J '(jL^VI jl "j-ajA" ajull jjiLjjlAll (Jja j)-a l^jic (ji^J ^J^' J j3 (^ (^1 **Aa..>Jlj 

(J_La Jj^-J '^ IajSIjj aflJJ^jJaJ 4_a-L^a ' f *- U^-^ A-Jo^iaJl p I^VI S-^J A^-alaJl Cj|^)a-al\aJl x • la^J jj^jjlAll lLujjLLJj 4L_J^iaJl J^ja j)-a Ij^iaJ 

L_Sjlel j/sq'jH j^fl AJljA^I oJlA j m A alia Jl J^ljjVI aA4 jyj ^jjlaJ iajlj t^l Jja.j jVI Jl '"inj ^ AjV jLj=* Jj^J 4 jLl^Jl ^JjJalll JjAaJl IJA 

AjJalia (Jiiljl ■■■ j^j* Jj aAla-Jl aIuiLJI jjl" ;Xlla EfPlGSt MayGf Jf}^ '"""''j' J*J jj_>^aJl (jjSlI J Jjlalll ^._>^ ale.} Aaj l^_J 

.(13)" aJjSLa (JjdjllkJI 

jl iC\ (JiLlljt Ltlj^ajA _ (JiljI&JjIj-ajA _ jJALjLjIa j,a jA (^J U J% UJj ^ J*^ ' [t jl) ' . ^J*?^ ^J^ Qa jj^***^ l^la_L^a djLjj] jj^jljAll (JjLaJ 4_iulLuJ t^jUA j 

J CllAa.j ^a (JiijjlSjjIj-ajA j (JjiAijIa ja jA j i . l^ia \\ ^jfi jl lIlujI Cjl^ajalLaJl »Lale lAAa.j ^^l lHjUI ulSVI j^Jj tA_lij ^aD lAa. j/^J i^_aA9*l 

j-J] Ilia. CllAa. jj LlfuiJ AJJAa. dll^pa -Jla i - 1 ml e A3 (J " J*^J jl ^J* L>* P '_P' ^J^J J* ^^ L>* r^^^J .(1 4) * ,V Q ^ a^)laj| (_>nij Jj Ailla_a j^Lal 

(15) (J^-^^ jLuljVI) (JiliyLulj-ajA j jjxjLLujJljjAJLlJ ^J U jjjl > H ^-ajA «_a L-lIa 
jAj l^jleJ Aa.1 Uj% Jj^** I J Lyjj' J 'SO^ W-V? ^ J L^' ^ jj^°'l A-LjaJi ^'1 oAA iLal j 4^0U lAa. LaAAa.1 jj^ *La_^a aX i " Ujjl LlilJl ullSVl aA*j 

:jL l. jjiiju <^u ^ c^ij^ui ^ ^ ^l^vi Stephen Jay Gould ^> ^ cJ^> 

J^'J I g JJJ j|-a Aa.1 V Aj| ?Ej ^-Ij'I V jLuljVI ci*- 3 ^ ^JT- '"■ jj- <aa IJLa jj] 4A_lla^Jl AJiaJl (_>klij J i " 1 ml e A3* jLuljVI^ ** j^'*" P '_p' ^-J^J* Clljl£ IJ] 

.(1 6)" WAIJ La_ia AjJjiaJ Aa!)le. Aj| Jl L^l^la. j>a (J*-ajjl| ^JJ V jHtj\| I ^ > ^* J jyj AJjlLa plj^-l A2C. lillj j^ (jA.lV I J ' J^-^ lAa. 

Aii-aJj J^ja Ai*-aJ (j^aJl jpl^Jl j>a (_p3^)iia p _ji! ^CJj^jlllj \_LaJl*Jj LLa^le.] \ ^JiC AjSllllj jLuljVI Jj^ jjc, A_l]l_la. ^ - >-*3 (J^lla.1 jl ajllaJl ^-j J - *3 j j 

1 5 OA-J L-JjlaJl Jja Clllja^la Je. AjWjI (jjLlaJjJl jLaja.lj JIjjuJ JjjUl {_5J^-' -^J .l> ^ r - cJ^-^ tj' J) AlLuJ V cU^- V] J* l* jL^J J^VI 

JJJJ -Ij^lj ** ^.:. u **^ CllUjl^jl jyj A-L^ala AluliuJ Aj| ^J^-J ^Ae Jj (Jj-ojJ A3j Cjl^a-alLaJl ale J (jjl - <aa.l£ (j-aLtll b ^i Ja aJ jl Laic ^ L ^aljla AiuJ 

jj^iill (jjjjjlj ^j^ j>« f^-_)J^ ^ ajliJl aA^_j L_i^)lelj jLuijVI 

L_Luia.j .aixil (jUaJ £ jLa. IaA«J (jjll Aa^)«_aJl p j ^3 cilJA^j 4 A-Laie. Ia A*J ^j] 4£ j*a!\ f'jj* \ &J* TJ-ll Aa^)«_ai! (J-flLa. (JjAa. L_aJlllJ jLa^)a.lj ila 

AiLa. J (Cl t I JJa.1 j AjeLala.VI ^JatJLa pl_la.VI ~' ( " La^lLj .pljjjjjlj pl_LaJ^j| (j-aie AjpLa AJ.ll Jj AlluJJ Jjlj A^LaixJl f-jjStW (JajuU jLa^alj UjA?. 

{JimLalll j\ Jja-un\j A^jaLuJI A^jLaJlj JaljaJl (JjLjJ ale (JjAaJl j^a P^^' ^ J » - ^a j j .alxil (jUaJ j)C 4_a.jLaJl Aa^)*-aJl p j^)a Jlj (JjAaJl 

I Jj La£ JjAaJl J ajJa.VI ajUl 0A4 Je. Ujt'l jLaji.1 j LJj^JaJj jLuljVI J JaJ ale. IjA^-lj ( JlJlll ) Jlill 

3 laj-ul^J jLuljVI ^.J^ J*'*'' "I (eAa-J A«J j)C jl»_kjluJ V I jl Jill I pl^VI pie Jj Al^aJ C_LaJ (jjjl p j^]| Jj AjjLaJl Pji*il j>a llllajjl Ale. 

jl J Ajjl^JolaJl jl ajLjaJ-aJl llAj-t ^J°'l (Jj^AJ jl JajJaJ AJl .-la JjJalll Ajjaij j^^aJl P_>-all \ ' <aj - -~>^ j)^a-aj ^W 1 ^L^ ^ Lj' ^? * ' " ^ J? aJLaJl 

'.(17)j'^lj 

AikJjS-aJI Clll^a^LaJI (_K1*J (J*-£iV AjIlalJl Jje. L_J^Lj\_llLj (Jillill J>**J (Jja j^a (j-aCl (_j\--ajj Vj '— J-ujJ jLulJ V I Jj^-'^ AIsLJI Aj-alJl jj jj] 

rj^i cMj .(j^V J jl j^*-j' J pljxJ (jiLLiLalll j|-a Jljl ^jluLaJI Ia* -Ij^-J ^J^ jAj ja.l J-al JA^ilSJ JJC- J>^J*jl pl-aJ 3^*^' jj 3 "^' ^.J^ U\ 

iAjjlia aj_jj-aJ JJ*J| Aj^lkli Jt" laS > JJ La f-uia. jj<a J'^* LaJl fr j - *ajl 9 t jl - <ajVI AiliajJ JJ*J| pUl AjilS J° j^ ? j J ^J AliaJ Ljjej JJ*JI p j - ^a j a 

Qa AluiLuJ A«Jj 4^c-aJl a^a.j-a J Jja.^aJl jl . ^ajVI ^_>-a Jj (^AJJ* Ajj1_j^£ CjIjLjJ Jj AjSjjjijI J aJ_ja.j-Jl Lj^LaJl (Jjja QC (JjaJJj f-j. laJl lA4j 

jj iJLj ^-*^j ^y^ j^ili 3?-^"^ (_pa l^)*Iluj V I Ia* a«j j .jI^ojVI _3^_>« c)^ l>* ~ il *?-M tiiJA! "^ j j - ^ Jj l^Ljajj CjljLkliV^ °^* J^^* f^H cHj^c-LajJl 

4 jL^ajVI j^^)-* Jj U^^J^ 'AJl A-JalulJ V ^ja.VL jl 4AJJi.b ^"J^J^I ^jJ-i*U>n V $-j^al\j iLaLaJ alla^a AJjLIj jl jci 4 p^JaJl JJC- (J^*-^ Uj^. C~' 

Jj 1 ^ . Ul jj ULa. jL-^ajVI lAA jj^ Jj AaLlaj t3 allaJl AjAiSill jS^all IJA AlaxjIjJ jL-^VI A^jalmJ PJ-aJl j^J ' A-aUa j^LaVI Akj| j^a jl£ 1-aJJj 

(JA i^Jja. La IjJaJlj a^J IjI JJJ ^CAJI i . iL&Jl Jj IjJaJl ^_Lai 4AJ "^ JJ a j\a jj jl jjj\^»j|j j^jLaJl jj^jl J aAiLaJl il*Jl AJe. j-^-'J AiA Aa 3-a.jJ 

JljLaj . jVI Ja. ^i^i jjjjalj j>uia.l J (jJa. ^JJ jl j^-aJ V ajj^Jl J plL^Jl IjA jj VjVI U-JjJ^ J^ *Jj^' J ^-^^JJ frli^a fljlj 



jjjjallll aJJLj Jl {£J?J\ QJ* IjJojI j 4a£jj ; la_J jVI Ig-JjJJ jjUS OJjj-a pLL-ia t3 ic (J j if-a-Jl Alui*] 00 ^A* S- 1 '-^ Uj 1 **^ Uj^jW^ jj*^'lg Jl 

A_iJjjjallil *jj- "-M jj^ (J! ^ ^ ' -"*j ^pj' ""JJ *^jj' I f^° L ^ **.r^ * cl>* LJJLJJ' ^ U£ ,^-^Lkj cJj.J 3 ' <JLjA4 ~^J \|1 jjiJ (_£All l_jL&JI Jj (_£^>i.l ^J^Jj 

p ajjLa A jU_jVI AjJ*!)^a a^Jj^ 1^-JjjJ* <jJl ajj^Jl Hal JjljVI ^JjLJJ 

^a *^j 4 jLuijVI (J^C 1 g liIlik'" (^Jl *Jj- ^J| ^ALjaJj jLxjVI ^AJ^* ^ & "^ J J ' "" UJ.IJ ^ *J& 7- 1 ^rUlJV aAjAC Cllljlui Ala ,_£^)aJ AJjUlaj lliLa ;l iJliAj 

A_l»_lk-a JjljVI 4AJ^L3 *Jj' ""'I UJ^ (J ^ ^ ' -"*j 4A-L^aLa ajUaJ alAaJluilj Vj AILjLj J*" JjLall aAALlla j£-aJ V j£lj Uj.!J ^ ^ **'■"" J jLulJ V I 

4 jLuljVI j)^ W^J^* J^ *^Jj- <all A_lALja>i 6Jj«a (JSjuJJJ jl IajI (j^*J Vj 4 (j J J ** * ™ W^ J^* ** & ?■ I J 'I J A_kJ^klla J±ll **• J j - >-M Aialai 4 V] (_>uJ 

pLL-all I.AA (jl jjiJjjjlJl yCAj LjA .L^jLL-£3 (j-a Ipjja. "^- 3 * j' ^(jr^ lP 2 *^ A_kJ^klla Uj^' Cfij -^ Uj^J) 3 ^ j' 'j^"^ W^J^* <J^ *J->^^ 

i " m ^''-v | j^l A3 J , >-. ^ (JSjuJJ AS AajiJl J Jja.jAj| jjJ^^allll jL aAAaj a£^ia.| Jj (AAjL^^Jl J L_Lt lu£ I AS j;l*-jl (JJ3 (j - *Jj L "-'I U^-^* J aAallj 

j^ jjjpLJl j?-*J *-(^-^ O-* J <— JjJl ?taij I o;^ V^iall I.AA jj^uiij i, o;^ t ijjjj ^ jCaJI jLg a 11 Iaa Lg-ljj Laja CliaJlj l^ JaJU «_a dlljjJl 

? J* ill 

IJ^A I^JaJ (jl (J^luLeJl (j-a l^-Jj^J j^jll OJjJ-allj L^_ulij jJsJl lilijlS AJJ tJ -i.aLj (jjJaJl (j-a l.\iq»*1 (jSl jL^?- _>^=V. j' ^l^J-uLeJl (j-a jl Le£i jij 
jiVI (Jj ^ g *^J U^^' jljj- — ** "iJiljJ L^Jt-a^Jj 2j*ijL^il) CllLi.^aj| (JUiLujLj f j3j A-la.jLa 11 jJV^3 4 j^VI (e-JJ AJ-uIJJIj j^-a-a P^^^-^l (_>^J tAJjl - ^^» j 

J] (jSlJj Ajj1_j^£ CliljLkjj j-Jj Ajj^-aJl lUjI t-j^M o^A (J^J "*•*'.' f J^ t^-^^J ** J ^ ^ U^^' J] W^J ^^-^"1 fi^A ^.J^-4 ^-*jj-^ f J^* l^^J ^^"'^j^ 

p-^-a-uLa ' " ] J ' ""* (Jj ^ .1^ JJ^ ^ CllljLkjVI ^JlA (JJjUlJ ^J% fC-aJl ^jS Jj^.^-aJl «_a_ulJl ^S^aS t jL^aJ V I pLjj'l (J- a^J Lail^i (J- *a^J UAj 4^C_aJl 

f .l , Uj, Ul| Cl±jl£ La^_a '"'j-^'l ftJ-^C- Uj^. r^' (J^IJ jl {5' 4Pj-^aJl ^Lal J* LaS '"'j^'l iLal (Jflia ^C-aJl jl (Cl *LlJAJlj| *LkIial_laj| ^JJdiJ pl_>^-j lA-^.J 

LJ_j*J l^lLuJ^Jjl p-La^J L **'J'^M (JC- (Jj^)«_aj| |JA a^a aJ aSj^-aJj 4^C_aJl ^ ^"'^jj L **'lj' ^Vl L5^W i^^^-VI aJJ IJA *-a i^^a-jLaJl laJa aJl ^ A_ljl-C 

(j-a3 AJa.L-aJl ajLLij^U pLaJj-jVI AiaaJ AAC alalia M ^ 7- 4Jaj-dl aJ ^C_aJl (_Ja.|j dl oj-aJl (_£ olluJ-a (J-UU3 aJ J jpJ p jLkiJl pLJa ojJa p La_ui a\ 4 A_1J afl_aJj-J 

^C-Jl i_Ja.|j (jllnftll LlLa-L^all iaJ jl J^^l 

UJ 1 -""-'' jy^-'^l L **'lj " ,r *- Ala AjjLa. ^Vjl a Jli L **'j' J " > " AAulIjlj _J^Aj ^^^julil (JilJJ3 l^ a - gajl j J j - >-M (jJl ' r *- CJ J ' *aaH Lla. jJ jj^ll I ClLaAaJlujI LaJxaj 

^-Qj ^£ jj_j i"uinl i " ij , >-.U A-LilLt Ha A_1J ClSJl ^gyL.\ fl V^.lj ,-JLliJln.ajl (Jl p LalluJ V I "^ 3^ ? I J L **'j- J "''l (J la > UJ 0^_a.l jl_LALij| dll oj-aVI ^~ > <ajl '^ 

2_a.j^ (Jl jVI (Ja (_i*-ajl!l aJJ J A-aA9lLaJl Lla. jJ^J^ll I aAA j j^jUil jjjjajlj j^Al^-aJl «-VjA (j£ -^J^-J (j-* f^_A^J .^-J^jLaJl dlVjL^-Jl sA^J 

jl jjjlj ajujlll (j-a P/g-k^J LJa )«-a jAj-aJ j_CAll ' " ' J ■ <aJl jj^J jl J AjV ClllS U^Jl (jj-iia.1 (_Jj3 j^a 4.C- al-a-aj| dl oj-aJl a^-a.lj _4_JUiL2j| jAvlI ,-Jjj <aj| frlSlll 

(Jja luIjI a^-a.1 cJjLj ciiiujj V ^ jj'" t 'M j^V^ 4 plli!l j r- j- ^j'l ^-«-J jj aAia ^jj'".''l j^VI aLSIuu {CAjI Cli^^aJI Lai 7* j- -^j'l (j-° ** \:* a ^-?-J J (jjl-Aaa 

jLuljVI (3^- -^ U^-*-3j ^J^-J- .J-^^ ^J '^i*^* UJ J J* ^-^ '"'J'^l (JljiLujI aJJ ijt ^cC^ail jjjVl jl f-\ ' ^J- ^'1 j>* ^cj-^ *JLiA jj^J jl^ IajI 
j. flla L_iSj (_5_>J^ Ailia. cJllA j^Jj (jj**jj'".'^ (J^^^J cly*^' ^ j J C J^J '^-.J-^ ^.J* ?' U^ ^ .^ J ' a jLuuVl AjlIl^j j\-g-a jcl j^J Jj . jVI (Ja j 

'Lj^jISjI /JLuiilS ^" a ■ ia aJ 1 a ■ i<Q ] '"iC. JJ*J q ]-L-aJj | x a±A j 1 A jJiLa 

V^C-aJl (_3 Jj-aJI *_aj-ilJLj (J^jLaJ 1 J a«_kli]| JjSJ j^aJ 

^ a j| J » ' "J jl ajJja-aJl X_1J jia ; LulJ I Qj-'ij^'l jl JjjJajl L **'lj- ^"l (J] A-aluU jl LiJja. (j-a jljiVI (j^'J' JlaJl IaA AALlUJj ^C_aJl (Ja.U Aa.jJ {CAll j^a 

V AJ^jll jjA jll 
OjLkjVI cJj^* ^ ^jS (_ 5 ic gllaJ jl P_>ai] j^-aJj fC-a]| ^j L_lAJj jJsJlj j^Vlj L * a *'VI ^ OJja.jA]| AdaJl Q.\ JaC-VI j^a 4_ajlail Ajjbj^£j| CllljLkjVli 
V _>*VI Ia^J i^i*^* 3 5j5a cJUa j^Jj sAjj-laJl pl_LaJ^Jl jl AJjJaJl pLjjjajl ale jl g-Lla-VI ale i . uS aplja JJ^Ja JJC- ^-aJl ^ *^ J j - .a (_Ij 4_ljl JJ^'I 
jjJ aJiilj ^-a^Jlj jL-ajVI g^JalmJ (_>^Lk aUaJ ^C-Jl ^ Aa.jJ AJV ? ^t-Jl (Ji.b ^ii!J jl {_gJJ jl >^% (_^a!| IJ jj-a 4 J A^a-a jCl ^ lAjAaJ jl j^-aJ 

V aAilJl -1 kill |AA Jjau j)J 4i^AJl jl jJI jl JJO Jl AjiLsJl 
Jl ^HaJ Vj ^»ni (^ jAl Jl ^LlaJ Vj J'^JJ (^ j^Jl J) ^^AaJ V ^jj^ taJ^aJl ajjJl jlll AaLL ^Jl ^jjl V] jA La aAalJl aUalll IaA jl 
jjJl (JjJJJjjIaII J-^tJ lillll A_lf^aaJl Lj^LaJl jl L-jl ^r.VI jj^ J^uiulj ^c_aj| J| Jjju V aAilaJl J kill IaA jl Lala..t*lJj j)-a A«_j| jA LaJS JJ^lU ^aJl 

AilujVI aAA Jc AjLa.VI j)^ a^LaJl jA Pj^^-^J CP CJ ' ""I (j' LJj J 
(_A jlj 4(jLtjVI J^L3 ) a ' ^ A LP-^ t"4 ViKl) jL^-ajj AjJali-UJ ^LaJl (j-a Aj*^a dl I^JJ-ajllul aAxi 4 *LLaL»Jl AajSaJl OAA aLal LlLa J^QJ jl jLulJ V I J*-3 

.A_j]j f- 7- HLj ajiill oAA Jc- oAAaJj ft J^ ' "J j ^J ^ aLaJ jl jLuijVI J*-3 jW^ .J^.J*^^ '^.J-^i (j'_r*^' 

iAAaLtll AcljSJl «_a aLjaJl O^-^W i_3^*-^"' ^*_)^ (J-aaLjj (_5Aaj A-LaLtll AAl^k^Jlj AJ^VI A-a ^ g - ^-'^ jj (^Aaj jjalllj ^ L^aLaJ I Ajjaill I 1 Ib^JJlLluI AaJ 

(JIAajVI j J^J l ** ' ." ' '"'Ij^^**' J^*^ ^.1 ^J^-J f^-^^J ^.IJ^'^I fiAA I g Jj j£-Sl (Jll Jjialll ClllJl Ail^J (Cjjalll JJjlllI alA«j| A_13J^ LiJaJl LlJojxlLuilj 

JaJI AC.|j3 *_a A^aallla J t "»* jll AjJaJlj LAi±uul| jjc JaAll ajj^iJa Jj (J^-ajlj l_1±lJ| \j±g] t^cJjUl J1C aLjail lai-Ujll llAJJlaJl jl aJISIJVI 

oAA pllj Je t. . Ua. r- jlj^-aj cJllA j)^lj . jj^ll J^^)-* O^J^ (j' U >-^"*J Clioj jllj ftJjUl _>Ae L^J^-I ^ J WJ a ^ '— ^Ajl L«£ ^gTn jl AjVj 4(JS*jIj 

pLaLJlj JaJI Jc ~j7-^ AJL Ajjaill Aaj (Cl ~g**jj ^A-a_jj J ^jLaJJ (jJaaJl cJUAj AAaLJl CAj|Aa.VI ** g 7- I J J AjJaJl 

4_uijAJl j^a *jL] AjL La^J^SJ j^-«AJ CllL^aJl oAAj tl g lc- Jalll j^-aJ V A-ajl^-a aAlSc LAjLjIcIj AjJaJl OA^J LAlLg-aJ I (_K1*J (jAJJ J j^J i . lfmllj 

_Aji_uU] Ala.jll ,_5jLJ| J T Lulilll AibjjlJl J y** j (_ 5 -aC-l VL^aj'l ^jLJl J^ilLj AJt^ala (Jj AjjLJI 
J (Ja*J (^Jlj ClllilaJl ale J jJ±a.lJl J^jI RJChSfCl LGWOfltin U^J^ J J 1 ^\U <~lj% ^ 4AIjLJ| 3 5j5a \h Clll^Jl OAA LJjiu Ljl_la.lj 

\ ale ci^-J ^ W J ^-° AjjliJ J.'^'jj jjalll A-jJaJ j}C j^^kill jJaalAaJl j^a jA j JjlijlA Ajt-aLa. 
ajAliaj AjpLa Clll^Luiaj *_JoJ I ll*-aJ ^cJl jA LgJ LllaUjjIj AjjLJl AJmlall j (JjiulJl jLajVI IaAj ULil L^J aluLa pLl^jLj ij-a^J iAjjLJLj j>a^J LP^ 
CliljjAjiii ^La-jV AJjLaJl dlLa-jVI J^ JjAa_a!illl LlaCJ L_l±m jA AjjLJLj (jllrJl lijLajjj ,40jjLlaj aLJl Aclji* (_>Jj .JLJ| J jAUall ,«-Aaa-l ^jpLa 
A^ja.lj Jj jail jl 2_lgJyi t"iljurto'iH ^ftui'l jl IajI (jS-aJ ^3 AllJa.a Aa^-a Aa-la^a AjjLJl jj^lj 4HJLc J Aa.jJ jll jAlJJl Ail£J AjpLa 

.(18)"ib*Vi 

^(^^.kJ tJliA Aa.jJ V Aj| AjJaJl aAA L-jLa-L^al O^kt. _J."*Jj 4 pLaLJl ^Vj^-J A-J^Lall AiuliaJlj (—aC-VI JaLjJjVlj A_LlLaC.jJl ^Aa jjjj£*J CllLaKll aAA jj 

pLa^Vlj Jj-Jall£ A alia ^'l p l_pVI j>a j-JJ^Lall jl (Cl tA-Jall j|_o-all Jj^-J ' , \ u Lt j^ AdaJl ^JJC- ^Ij-all jL j_alajJ i ■ UaJI Ia^Jj 4 ajLall JJC. 

4_l*_nla (J-aljC i . Ui-HJ aJ-Jl Jc ija (CAll Ja I Jl JjalU La.LlJ VI ' " u aJ jLuJjVI *^"- j jLuallj Jj* Jlj j^ 7- -'^V I j LA]|^mallj j^o-aJlj Clililjjlj 

a^jljl { JC jjailAj IjlljLa jjibjjlJl jl Vj 4 Jjlllj (JaaJl AC.|j3 ^-a LaLaJ (jJajLsLLJ JJlIcVI IaA jl «J|jl|j ^^^'^^'j "^J'j J*& * U '^ J^-J^ 

." dj|Aa.VI ^>lj Jj y& jl 4-}$-^ djljjuiq'lll ^iw'l jl IajI j£-aJ V " a^ilAAV A-aAa. 
Jjjllj CllAa.j A9 AJaJl CllLijl£Jl Ail£ j] 4 ( _)^La^J t l£ AjtJaLkJl AiliaJl (_5JJ jl AJ AjV ^pLa J^ JaJ ^^7- j j^a pLla-VI (J J - a ' ^ j - u *^ Jj JaL jLuJjj (J^ j 

.Jl. jj%a jS aJ Jla'j aj*ll j>a p^jAj JS ^L (j'A\ jJAall J*ll ^»l jA ^3^^' l^*j 4 U-^ 3^^ cM tj- 1 Clilla. ^1 aJ Aa. V J^j ^j&LlLa V aja 



^Bj nr .tr. u. % a ^k v atsikiL, jis 

^£J | JJkJl cut 
32:s>yi 



11 

.LjjJ ,^ill ( DNA) J^J' ';A - ,; 'U U jjI£j! AjLkJl j,U!j| Jjsa , r - : ll djUjkJl dlL ^i aAlI] Sljj ^ ja.j3 ( DNA) ijjj^l 1 - 

12 

Aiuij^ii ji^. juii i*£ (DNA) c^jji^ J^ ^ fj 2 ^ DNA £)>«"> «\ Jj5 helikaz) DNA) j^A* si.m.n cjl^jj'vi ^ 

13 

(L/NA) ^ Qjj ^ CJ^.J^* '-^J ^^J U.lK.J ^ L>* U^ f^°' 4-luiLlJl CllLajla-Jl 4Jl Jaj J LfrLaC I.1JJ i " lia (UNA) jlj-La-J_jJ ClLaJ^Jl L*ljj tlfcHj 

^•i uijimVi ^Laju ajSj j^iii ^j (DNA) jIj^Jjj ^WJ^ <-£•*-* j** -0 *^ uj^' '— j '^ J^-^vii 

_4_lC.|jj| JJC- 1 ** ]| jj| S J I &J1& 'f (jLacVI O^A ~ ; > ujjj aJJj O^La. A^clj *Llilc (JLacI ^J*" jj^aljjl jl \ laaJl (_j-a (UNA) ^ LilHiJll aJJ 

15 
08-02 

**^°^ (j 9-lLa | 

17 

I— lL aC-VI JjU 

*j_m_i| 4_]S_uj « Lila 

19 

1 \\ \ ^ U j ! ila 



* * a g u *aC, * * lla 

JaJl J ^ Lt Hi] J * 1*11 4 M-s. 

*A_uA.i 4-Aa. 
4_LaJaC * * lLa 
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(ATP) sij?J j3=- j*^ c^i iaui 

,AiUa]| J» laJ (ATP) ClAiuljail Ll]1 Cj aa a tiijJJ LaKj 4 Cllliul j3 llA^j^a " C1l>Ij (ATP) ^0^1 ~ 

( AMP )cjj^. cijU^^i ii> d^i ijjj ( ADP) uj^v. (ATP) i> ^ij ^^ *<£> J-^i ij]2 - 
.ajjxJi cjVj%1j-Ji Ji (ATP) J isiyi js jm ^iiiij (ATP) cjil^i iiAi> j=Lj tsiL l^jc.3 - 
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L_J^c\juJ| jj^ AiulIuJ IAjj JUlLjj 
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AjjjJaJ AiJajJ ajSjt(Cj<aJj| pLcjJl (Jib a£j^JajI ClAj^-a^Jl (J>»* J 
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4Uj^Jl ^Sjj^jJI CjUVJI 

L5^ .J^^ (J>l»jllj Aj£Jl ^ lg_la alliJl ^JAJ L^JS J^*-^ V A3J3J AAJjJaJ LgJiJjjJJ fjSlj tpAll ^ Aa.jJ ^^1 j|j-Jl (J^aaJ Ajjj fuJaJ (j-LajJVI (j] 
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(SPLICEOSOME) f ^j^4^ t^^'cr 31 ^L^jpVi ^sjaii »ja j^.j 
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.L^j|_^a.l aJa^ 4_J^L-aj 1 g IKl^Jj L^J^laj Ia Jj^)Jj Iftjlfrl la j] J (Jj^aLLaJl *Jas. ^aJ j *_L^aJ ^^ lHjljlaa H 
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-4 Jj^_J| ^_>ia (j-a f-^ (j-j] '(JJJJU ,_£.}4 <cVI J (J-Luj j*1J t AV I ^j^jA JljSJ iJJ 4_luiLla A laaJ ^ 

74 

75 



77 

.oijJl ^j] S^aJjJl jjSj J) (_£JjJ FSH (jjj* 
.^Jjj'iun-^j^)j]| ^Jj-ijA jljaj Jj (_£ J J^. ^^ jiAAllia 7rU^i*\ <U^aJjj]| ^J^-iaj J] (_£ J J^. O^' 4 uVI LjJ-°J* 

78 
79 



80 
81 

82 
83 

«_LUjJJ ** Ja j Ql I 
4J\jJjJa O^Ljj ^ L_JSJ| 1AJJ 



• jjI jJJ Cll^LJaaJI 
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